Data I/O has made every attempt to ensure that the information in this document is accurate and complete. However, Data I/O 
assumes no liability for errors, or for any damages that result from use of this document or the equipment that it accompanies. 
Data I/O reserves the right to make changes to this document vw'thout notice at any time. 



I 
10-990-0004 



TABLE OF CONTENTS 

SECTION 1. INTRODUCTION 

1.1 GENERAL INFORMATION 1-1 

1.1.1 The 22B Approach to Programming 1-1 

1.2 THEORY OF OPERATION 1-1 

1.2.1 The Copy Key 1-1 

1.2.2 The Verify Key 1-3 

1.2.3 The Edit Key 1-3 

1.2.4 The Select Key 1-3 

1.3 HOW TO USE THIS MANUAL 1-4 

1.4 SPECIFICATIONS 1-4 

1 .4.1 Major Components 1-5 

1 .4.2 Power Requirements 1-5 

1 .4.3 Data Translation Formats 1-5 

1.5 FIELD APPLICATIONS SUPPORT 1-5 

1.6 WARRANTY 1-5 

1 .7 SERVICE 1-5 

1.8 ORDERING 1-5 

SECTION 2. INSTALLATION 

2.1 INTRODUCTION 2-1 

2.2 DUST COVER REMOVAL 2-1 

2.2.1 Dust Cover Installation 2-1 

2.3 INSPECTION 2-1 

2.4 POWER CONNECTION 2-2 

2.4.1 Checking the Operating Voltage 2-2 

2.4.2 Line Fuse Verification 2-3 

2.4.3 Grounding the Unit 2-3 

2.4.4 Plugging in the Programmer and Applying Power 2-4 

2.5 INSTALLING A SOCKET ADAPTER 2-4 

2.5.1 Removing a Socket Adapter 2-5 

2.6 SERIAL I/O OPERATIONS 2-5 

2.6.1 Cabling 2-5 

2.6.2 Setting Parameters 2-6 

2.6.3 Hooking-up a Serial Paper Tape Reader 2-7 

2.7 REPACKAGING FOR SHIPMENT 2-7 



II 

10-990-0004 



SECTION 3. OPERATION 

3.1 OVERVIEW 3-1 

3.2 POWER UP 3-1 

3.2.1 General Operational Notes 3-1 

3.3 POWER DOWN 3-2 

3.4 BASIC OPERATIONS 3-2 

3.4.1 Family Code and Pinout Codes 3-2 

3.4.2 Device Insertion 3-2 

3.4.3 Device Removal 3-3 

3.4.4 Load RAM With Master Device Data 3-5 

3.4.5 Input from Port 3-7 

3.4.6 Program Device with RAM Data 3-9 

3.4.7 Output to Port 3-11 

3.4.8 Block Move 3-13 

3.4.9 Verify Device 3-15 

3.4.10 Input Verify 3-17 

3.4.11 Edit 3-18 

3.5 THE SELECT KEY 3-19 

3.5.1 Accessing Select Functions 3-19 

3.5.2 Descriptions and Key Sequences 3-19 

3.5.3 Power Down Save Feature 3-19 

3.6 ERASING YOUR MOS PROMS 3-19 

3.6.1 UV Lamp Specification 3-19 

3.6.2 Procedure for Erasing MOS PROMs 3-19 

3.7 SOURCE/DESTINATION METHOD OF SYNTAX 3-26 

3.7.1 Generalized Key Sequence Syntax 3-27 

3.8 STANDARD REMOTE CONTROL 3-28 

3.8.1 Command Protocol 3-28 

3.8.2 Command Entry 3-29 

3.8.3 Inputting Parameters 3-29 

3.8.4 Copy and Verify Operations 3-29 

3.8.5 Edit Operations 3-29 

3.8.6 Select Functions 3-30 

3.9 ERROR CODES 3-32 

SECTION 4. MAINTENANCE/CALIBRATION/TROUBLESHOOTING 

4.1 OVERVIEW 4,1 

4.2 MAINTENANCE 4-1 

4.2.1 Cleaning 4,1 

4.2.2 Inspection 4,1 



III 
10-990-0004 



4.3 CALIBRATION ^1 

4.3.1 DC Calibration ^^ 

4.3.2 Optional Verify-Voltage Checks ^3 

4.3.3 Waveform Observation *^ 

4.3.4 Detailed Explanation of the Timing Diagrams ** 

Timing Diagrams ^'^ 

4.4 TROUBLESHOOTING 4-7 

4.4.1 Programmer Does Not Power Up 4-7 

4.4.2 Erratic Programmer Display or No Keyboard Response 4-7 

4.4.3 Programmer Will Not Perform a Device-related Operation Properly 4-7 

4.4.4 Programmer Will Not Perform a Port-related Operation Properly 4-7 

4.4.5 Programmer Ultraviolet Lamp Will Not Erase MOS PROMs Properly 4-7 

SECTION 5. CIRCUIT DESCRIPTION 

5.1 INTRODUCTION 5-1 

5.2 ARCHITECTURE 5-1 

5.2.1 The Bus 5-1 

5.2.2 Address Map 5-2 

5.2.3 Hardware Interconnection 5-2 

5.3 MAIN CIRCUITRY FUNCTIONS 5-2 

5.3.1 Power Supply 5-3 

5.3.2 Keyboard/ Display 5-5 

5.3.3 Socket Adapters 5-6 

5.3.4 Controller 5-6 

5.3.5 Waveform Generation 5-7 



APPENDIX A. DATA TRANSLATION FORMATS 

APPENDIX B. REFERENCE MATERIAL 

APPENDIX C. COMPUTER REMOTE CONTROL 

APPENDIX D. SCHEMATICS 



IV 

in.a(Yi.nnnA 



LIST OF FIGURES 



1-1 Tasks Performed by the Keys on the 22B Keyboard 1-2 

1-2 Block Move 1-3 

1-3 Using the 228 Manual to Meet Your Programming Needs 1-4 

2-1 Dust Cover Removal 2-1 

2-2 Installing the Dust Cover 2-2 

2-3 Voltage Wheel Selector 2-3 

2-4 Accessing the Line Fuse 2-4 

2-5 Installing a Socket Adapter 2-5 

2-6 Removing a Socket Adapter 2-5 

2-7 Sample Interconnection Methods 2-6 

2-8 Interconnection Method for Serial Paper Tape Reader 2-7 

3-1 Programmer Power Switch Location 3-1 

3-2 Device Installation 3-3 

3-3 Load RAM with Master Device Data 3-4 

3-4 Input from Port 3-6 

3-5 Program Device 3-8 

3-6 Output to Port 3-10 

3-7 Block Move 3-12 

3-8 Verify Device 3-14 

3-9 Input Verify 3-16 

3-10 Edit 3-18 

3-1 1 Opening the UV Lamp Cover Door 3-26 

3-12 Inputting Remote Control Parameters 3-29 

3-13 Select Function Menu in Remote Control 3-31 

3-14 Data Translation Format Menu in Remote Control 3-32 

4-1 Disassembly of the 22B 4-2 

4-2 Pin Numbers of the Device Sockets 4-3 

4-3 Adjustment and Test Point Locations 4-4 

4-4 Sample Timing Diagram 4-6 

4-5 Pin Names by Pinout Code 4-9 

5-1 System Block Diagram 5-1 

5-2 Modular Bus 5-2 

5-3 Address Map 5-3 

5-4 Interconnection Diagram 5-4 

5-5 Block Diagram, Power Supply 5-5 

5-6 Block Diagram, Keyboard /Display Function 5-6 

5-7 Block Diagram, Controller Board 5-7 

5-8 Block Diagram, Waveform Generation 5-8 

A-1 Formatting the Instrument Control Code and Data Translation Format Code A-1 

A-2 Input or Output Binary Tape A-2 

A-3 ASCII Binary Formats A-2 

A-4 Spectrum Format .* A-3 

A-5 ASCII-Octal and Hex Formats A-4 

A-6 Optional Address Field in ASCII-Octal and Hex Formats A-5 

A-7 Syntax of the Sum-check Field in I/O Operations A-5 

A-8 Specifications for RCA Cosmac Data Files A-6 

A-9 Specifications for Fairchild Fairbug Data Files A-7 

A-10 Specifications for MOS Technology Data Files A-8 

A-1 1 Specifications for Motorola Data Files A-9 

A-12 Specifications for Intel Intellec 8/MDS Data Files A-10 

A-13 Specifications for Signetics Absolute Object Data Files A-1 1 

A-14 Specifications for Tektronix Hexadecimal Data Files A-12 

A-15 Specifications for Motorola Exormax Data Files A-13 

A-16 Specifications for Hewlett Packard Absolute Format Data Files A-15 

A-17 Specifications for Texas Instruments SDSMAC Data Files A-16 



V 

10-990-0004 



B-1 Sample Sum-check Calculation B-1 

C-1 Computer Remote Control Components C-1 

C-2 Error-Status Word C-2 

C-3 Computer Remote Control C-10 



LIST OF TABLES 

1-1 Family and Pinout Codes 1-6 

2-1 Conductor Colors by Country/ Continent 2-4 

2-2 Serial Interface Connector Pin Assignment 2-5 

3-1 Power Down Save Parameters and Original Default States 3-19 

3-2 Select Functions 3-20 

3-3 COPY and VERIFY Keyt)oard Operations 3-28 

3-4 Address Parameters 3-28 

3-5 Command Entry In Remote Control 3-28 

3-6 Remote Control Commands 3-30 

3-7 Error Codes 3-33 

5-1 I/O Address Map 5-1 

5-2 Power Supply Fuse Requirements 5-3 

A-1 Instrument Control Codes A-1 

A-2 Data Translation Formats A-2 

B-1 Glossary B-1 

B-2 Abbreviations B-2 

B-3 Cross-Reference Chart of Number Bases B-3 

B-4 ASCII & IEEE Code Chart B-4 

B-5 ASCII Control Characters B-6 

C-1 Response Characters C-1 

C-2 Command Summary C-3 

C-3 Data Translation Formats C-8 



VI 
in Qon^vwi 



SECTION 1 

INTRODUCTION 



1.1 GENERAL INFORMATION 

The 22B is Data l/O's fully integrated portable 
programmer. It is capable of programming many different 
kinds of PROMs. For a list of specific devices that the 22B 
programs, refer to the information in table 1-1. Most MOS 
PROMs can be programmed by using the fixed 28-pin 
socket located to the right of the 22B's keyboard. Other 
devices may require the use of additional socket adapters 
listed in table 1-1. 

In addition to the programming convenience of 
programming many devices in a single package, the 22B 
contains a built-in ultra violet (UV) lamp for erasing MOS 
devices. 

The 22B utilizes a full hexadecimal keypad and a 
16-character alphanumeric florescent display to provide data 
entry and editing from the front panel. A standard 32K byte 
X 8 data RAM gives you the flexibility to handle large 
amounts of data. A serial I/O port is also standard. The 
RS232 port provides the ability to interface to different kinds 
of peripheral equipment for data transfers and remote 
control operations. 

1.1.1 THE 22B APPROACH TO PROGRAMMING 

Values for programming variables, including pinouts, 
voltage levels and timing are stored in firmware tables 
within the 22B. When you choose the family and pinout 
codes for a particular device, the programmer uses the 
information in these tables to assemble a specialized 
programming routine in scratch RAM. This method allows 
high-speed operation with minimum firmware overhead. 

To maximize control speed during programming, the 
22B makes extensive use of addressable latches for control 
signals. For flexibility in waveform generation, digital-to- 
analog converters (DACs) control all major power supplies, 
with several rise and fall times selected by firmware. 

1.2 THEORY OF OPERATION 

The 22B is easy to operate. As you can see from 
figure 1-1, each of the four major operations of the 22B has 
its own key (blue) assignment on the front panel keyboard. 
Each of these mode keys and their uses are discussed in the 
following subsections. 

Operations performed by the 22B consist of: 

• Copy— moves data from a source (device, RAM or Port) 
to a destination (device, RAM or Port). 

• Verify— compares data between a source and 
destination. 



NOTE 

Both Copy and Verify 
operations follow the 
source /destination method of 
data transfer and verification. 
In short, the operator initiates 
the operation by choosing 
either the COPY or VERIFY 
key and then specifies the 
source of data (device, RAM 
or port) and then the 
destination for that data 
(again, either device, RAM or 
port). This concept is 
expkined in detwl in section 3. 7. 

• Edit— changes data at selected addresses within the 
programmer RAM. 

• Select Function— allows you to either manipulate RAM 
data or change various operating parameters. 

Section 3 of this manual (Operation) provides specific 
step-by-step instructions on how to execute the operations 
listed in the following subsections. 

1.2.1 THE COPY KEY 

The COPY key is used to copy data from one medium 
to another or one RAM location to another. When the 
COPY key is used, data is moved from the source to the 
destination; for example, from the programmer data RAM 
to a blank device in the socket. At the completion of this 
operation the device will contain a copy of the data in the 
programmer data RAM - the device is now "programmed". 
The "source/destination" concept is explained in 
section 3.7. 

There are five basic types of copy operations. 
Instructions for performing the specific bulleted operations 
which follow, are located in section 3. 

1. A data transfer from a device to the programmer RAM is 
a Load operation. 

• Load with Master Device Data 

2. A data transfer from the serial port to the programmer 
RAM is an Input operation. 

• Input from Port 

3. A data transfer from the programmer RAM to a device is 
a Program operation. 

• Program Device 
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Hex Keyboard: 

Sends hex digits to memory and 

display. 





"^HH 





LED 



UVKey: 

Turns on UV light. See section 3.6. 



SELECT Key: 

Prepares the programmer to accept 
codes for Select Functions. See 
section 3.5. 

EDIT Key: 

Allows access to the programmer 

RAM data. See section 3.4.10. 




FUNCTION Keys: 
Initiates either the copying or 
verifying of data. These keys are 
used in conjunction with the 
source/destination keys. The 
source/destination concept of data 
transfer and verification is explained 
in section 3.7. 



SOURCE/DESTINATION Keys: 
These keys can be used to specify 
either the data's source or 
destination and work v^h the 
COPY and VERIFY keys. Again, 
refer to the source/destination 
concept of data transfer and 
verification as explained in 
section 3.7. 



REVIEW Key: 

Gives the programmer backwards 
"stepping" capability through 
addresses and calibration steps and 
provides a delete function when 
entering parameters. 



START Key: 

Commands the programmer to 
execute the operations selected and 
sends entered hex values and 
instructions to memory. 



Figure 1-1. Tasks Performed by the Keys on the 22B Keyboard 
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4. A data transfer from the programmer RAM to the serial 
port is an Output operation. 

• Output to Port 

5. A data transfer that moves a blocl< of RAM data to 
another location within RAM is a Block Move. 

• Blocic Move 

LOAD. A load operation consists of taking programming 
data from a master device and transferring it to the 
programmer RAM. When the data transfer is complete, the 
22B calculates the sum-check (see Glossary for definition) of 
the loaded data and displays it. 

INPUT. In an input operation, data received at the serial 
port is translated and transferred to the programmer RAM. 
When completed, the programmer calculates and displays 
the sum-check of the data. If a sum-check has been sent 
with the data from the serial port, the programmer will 
compare the two and signal an error if they do not match. 
PROGRAM. A program operation duplicates the data in 
the programmer RAM into a device. Programming is 
automatic starting with an Illegal bit test and a blank check 
(see Glossary for definition) to insure that the device can be 
programmed. Data is then programmed into the device in 
the socket one byte at a time. This continues until all data 
bytes have been programmed into the device. After 
programming is completed, the data in the device is 
automatically compared with the source data to insure 
correct programming. 

OUTPUT. In an output operation, data from the 
programmer RAM is translated and transferred to the serial 
port. 

BLOCK MOVE. A Block move is accomplished by using 
the COPY key. In a Block Move, blocks of data within RAM 
can be rearranged. Refer to figure 1-2. 

1.2.2 THE VERIFY KEY 

The VERIFY key is used to make a byte-by-byte 
comparison of data in two locations, one referred to as the 
"source" and one as the "destination". The 
source/destination method of syntax is explained in 
section 3-7. 

There are two types of Verify operations. Instructions for 
perfbmiing the bulleted operatksns are located in Sectk>n 3. 

1. Verify Device. In a verify device operation, data from the 
device (the destination) is compared byte-by-byte twice 
with the data in RAM (the source). On the first pass 
(first comparison), parametric checking is done by 
lowering Vcc within the manufacturer's specified lower 
level. On the second pass, Vqq is raised to the upper 
level specification range. 

• Verify Device 

2. Input Verify. In an input verify operation, incoming data 
from the serial port is compared byte-by-byte with the 
data in RAM. 

• Input Verify 



INSERT VIA BLOCK MOVE 


Moving Block "B" forward in 


memory opens up Block "0" for 


data to be edited in between 


"A" and "B". "C" is lost 


as a result. 




BEFORE 




AFTER 






A 




A 




B 


D 


— 














B 




C 


DELETE VIA BLOCK MOVE 


Moving Block "C" backwards to 


Block "A" causes deletion 


of Block "B". 




BEFORE 




AFTER 






A 




A 






B 






C 








C 


— 

























Figure 1-2. Block Move 

1.2.3 THE EDIT KEY 

The EDIT key allows you to view and change data at 
specified RAM addresses. Section 3 provides specific 
details. 

1.2.4 THE SELECT KEY 

The SELECT key allows you to change certain 
operational parameter default values, perform RAM data 
manipulations and access certain less frequently used 
operations. These operations are referred to in this manual 
as Select Functions. Detailed Select Functk>n information 
and operation is located in section 3.5. 
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1.3 HOW TO USE THIS MANUAL 

Using the 22B programmer is easy. Figure 1-3 illustrates 
the programming components of the 22B. The illustration 
explains how to set these components up so you can start 
programming right away. It is a central reference point 
directing you to specific locations within the manual. 



1.4 SPECIFICATIONS 

The following subsections describe the major 
components and power requirements of your programmer. 



Situation 

1. Plugging in your programmer and 
applying power 

2. Serial I/O Operation 

Yes 
No 

3. Select the device you wish to 
program, and Its corresponding 
family and pinout code, from 
table 1-1. 



Reference Point 

Consult Section 
2.4.4 



Read Section 2.6 
Continue to next 
step 



Situation 

4. If, according to table 1-1, a special 
socket adapter is required to program 
this device... 

5. Select your programming operation. 

6. Execute the operation. 

7. Data manipulation required? 

8. Remote Control operation? 



Reference Point 

Read section 2.5 
for installation 
instructions 

Read section 3.1 

Consult section 3.4 

Refer to section 3.5 

Read section 3.8 



DUST COVER 

Instructbns for installing or 
removing your dust cover are 
located in section 2.2. 






OPERATOR GUIDE 

The Operator Guide is located inside 
the dust cover. It contains reference 
information for commonly used 
operations. 



POWER CORD 

Instructions for plugging in your 
programmer and applying power are 
located in section 2.4.4. 



OPTIONAL SOCKET ADAPTER 

Instructions for installing or 
removing a socket adapter are 
located in section 2.5. 



Figure 1-3. Using the 22B Manual to Meet Your Programming Needs 
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1.4.1 MAJOR COMPONENTS 

The 22B is a self-contained portable programmer. This 
unit has a 32K x 8 data RAM. 

The unit's serial I/O port can be used to accept or 
transmit data from a peripheral device, or allow for remote 
control operations. 

Since all programming electronics reside within the 
programmer, there is no need for extra programming 
modules; however, certain devices do require a socket 
adapter for programming. Most MOS PROMs can be 
programmed by using the fixed 28-pin socket located on the 
programmer's front panel. Table 1-1 provides a quick 
reference to the socket (or socket adapter) you need to use 
to program your device. 

Voltages are current limited and regulated to meet the 
device manufacturers' programming specifications. 

1.4.2 POWER REQUIREMENTS 

The following are the 22B's power requirements. 
Section 2.3 discusses power connection. 

• Operating Voltages: 100, 120, 220, 240 VAC (± 10%) 

• Frequency Range: 48 - 62 Hz 

• Input Power: minimum 28 watts 

maximum 72 watts 

The 22B's physical and environmental specifications are 
listed below: 



• Dimensions 

• Weight 

• Operating 
Temperature Range 

• Storage 
Temperature Range 

• Relative Humidity 



34 X 43 x 11 cm 
(13.5" X 17" x4.5") 

16 lbs. 

5° to 45° 
(41°to113°F) 

-40° to 70° 
(-40°to158°F) 

90% noncondensing 



1.5 FIELD APPLICATIONS SUPPORT 

Data I/O has Reld Applications Engineers (FAEs) who can 
provide you additional infonnation about interfacing Data I/O 
products with other equipment or answer your questions about 
problems you may have with your equipment. 

The locatwn of the FAE nearest you is given on the 
address list at the back of this manual. Call your FAE if you 
have any questions or problems. 

1.6 WARRANTY 

Data I/O equipment is warranted against defects In 
materials and workmanship. The warranty period is one year 
and begins when you receive the programmer. The warranty 
card at the back of this manual explains the length and 
conditions of the wan-anty. For warranty service, contact your 
nearest Data I/O Service Center. 

1.7 SERVICE 

Data I/O maintains Service Centers throughout the world, 
each staffed with factory trained technicians to provide 
prompt, quality service. A list of all the Service Centers Is 
located at the back of this manual. 

1.8 ORDERING 

To place an order for equipment, contact your Data I/O 
Sales Representative. 

Orders for shipment must include the following: 

• descriptfon of the equipment; see the latest Data I/O Price 
list or contact your sales representative for equipment and 
part numbers, 

• purchase order number, 

• desired method of shipment, 

• quantity of each item ordered, 

• shipping and billing address of firm, including zip code, and 

• name of person ordering the equipment. 



1.4.3 DATA TRANSLATION FORMATS 

Appendix A provides specific details for each data 
translation format available on the 22B. 



1-5 
10-990-0004 



Table 1-1. Family and Pinout Codes 



Device Family 






Device 


Family 






Part and 


Software 


Approval 


Part 


and 


Software 


Approval 


Number Pinout Code 


Version Adapter Status 


Number 


Pinout Code 


Version Adopter Status | 


Advanced Micro Devices 






Intel (Com.) 








2706 21 27 


vol 


A 


8708 


21 27 


vol 





AM9708 21 27 


V01 


A 


8741 


56 59 


V01 351A-075 S 


2716 19 23 


V01 


A 


8741A 


56 59 


V01 351A-075 S 


AiVI9716 19 23 


V01 


A 


8748 


52 56 


vol 351A-075 A 


2732 19 24 


V01 


A 


8748H 


50 56 


vol 351A-075 A 


2732A 27 24 


V01 


A 


2716 


19 23 


vol 


A 


AM9732 19 24 


V01 


A 


2815 


85 23 


V01 


A 


2764 AF 33 


V01 


A 


2816 


37 23 


V01 


A 


AM9764 AF 33 


vol 


A 


8742 


50 57 


vol 351A-075 S 


27128 AF 51 


vol 




8749H 


50 57 


V01 351A-075 A 








8755A 


47 55 


V01 361A-075 S 


Electronic Arrays 






2732 


19 24 


V01 


A 


2708 21 27 


vol 













2716 19 23 


vol 





2/32A 


27 24 


V01 


A 








8751 


53 58 


V01 351A-076 A | 


Fairchild 






2764 


79 33 


vol 


A 


2708 21 27 


vol 


S 


27128 


79 51 


vol 


A 


Fujitsu 






27256 


93 32 


vol 


A 


27C32A 27 24 


vol 


S 


Intersil 








27C64 45 33 


vol 


s 








8618 21 27 


vol 


s 


6716 


59 64 


VOl 


A 


8516 19 23 


vol 


s 


Mitsubishi 








8742 50 57 


vol 351A-075 S 


2708 


21 27 


vol 


S 


8749H 50 57 


vol 351A-075 S 


8748 


52 56 


VOl 351A-075 S | 


2/32A 27 24 


vol 


s 


2716 


19 23 


VOl 


S 


2/32A-35 27 24 


vol 


s 


2/32 


19 24 


VOl 


S 


853? 19 24 


V01 


s 


2732A 


27 24 


vol 


S 


2764 45 33 


V01 


s 


2764 


79 33 


vol 


s 


27128 46 51 


vol 


s 


27128 


.79 51 


vol 


s 


General Instruments 






Mosteic 








5716 83 23 


V01 


s 


2716 


19 23 


vol 





5816 37 23 


vol 


s 


Motorola 








Harris 






MCM2708P 


21 27 


VOl 


A 


6641 40 47 


vol 


s 


MCM2a08 


81 72 


VOl 


A 








MCM68708 


21 27 


vol 


A 


Hitachi 






MCM2716 


19 23 


vol 


A 


27C32 19 24 
27C32A 27 24 
462716 19 23 
48016 33 23 


vol 
vol 
vol 
vol 


s 
s 
s 
s 


UCM2816 
MCM2817 
TM 82716 
68732-0 


43 23 
81 71 
23 28 
25 44 


VOl 
VOl 
VOl 
VOl 


A 
A 
A 



46253? 19 25 
462732 19 24 
462732P 19 24 
482732A 27 24 


vol 
vol 
vol 
vol 


s 
s 
s 
s 


68/32-1 
IMCM7fi37 
MCM2832 
MCM68764 


25 46 
19 25 
81 70 
» 29 


VOl 
VDl 
VOl 
VOl 




A 
A 
A 


482764 79 33 
4827128 79 51 


vol 
vol 


s 
s 


MCM68766 


25 29 


VOl 


A 


Hughes 

3004-1 58 62 






National Semiconductor 






vol 


s 


27C16 


19 23 


VOl 


S 


3004-2 58 61 


vol 


s 


25C32 


19 25 


VOl 


S 


3704-1 58 62 


vol 


s 


27C32 


19 24 


vol 


S 


3704-2 58 61 


vol 


s 


2708 


21 27 


vol 


8 








2758A 


19 22 


VOl 


S 


300(1 58 60 


vol 


s 


2758B 


19 K 


VOl 


S 


3AJU 58 60 


vol 


s 


2716 


19 23 


VOl 


S 








2816 


37 23 


VOl 


A 


Intel 






9716 


33 23 


VOl 


A 


2704 21 26 


vol 





2532 


19 25 


VOl 


S 


8704 21 26 


vol 





2732 


19 24 


VOl 


S 


2A« 21 27 


vol 





2764 


35 33 


VOl 


S 


2758 19 22 


vol 
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Table 1-1. Family and Pinout Codes (Continued) 






Device 

Part 
Number 


Family 

and 

Pinout Code 


Software 
Version Adapter 


Approval 
Status 


Device Family 

Part and 
Number Pinout Code 


Software Approval 
Version Adapter Status 


Nippon Electric Company, Ltd. 






Signetics 






8741AD 
8748AD 
2716 
8755A 


56 59 
52 56 
19 23 
47 55 


vol 351A-075 
V01 351A-075 

vol 

V01 351A-a75 


S 

s 
s 
s 


2708 21 27 

Synertelc 

2716 19 23 


V01 
V01 


s 




2732 
2732A 
2764 
27128 

Oki 


19 24 
27 24 
79 33 
79 51 


V01 

vol 
vol 

V01 


3 
S 
S 
S 


Texas Instruments 

2508 19 22 
2/U8 21 27 
27L08 21 27 
2516 31 23 


VOI 
V01 

vol 
vol 


A 
A 
A 
A 


2708 
2758 
2716 
S755A 


21 27 
19 22 
19 23 
47 55 


vol 
vol 
vol 

vol 351A-075 


S 
S 
S 

s 


TIVIS2716 23 28 
?W? 31 25 
25L32 19 25 
2«2 31 24 


vol 
vol 
vol 
vol 


A 
A 
A 
A 


7RT7 
2732 
2732A 
2764 


19 25 
19 24 
27 24 
79 33 


vol 
vol 

V01 

vol 


s 
s 
s 
s 


2732A 27 24 
?Rfi4 31 30 
2764 35 33 


vol 

VOI 

vol 


A 
A 
A 


27128 

Ricoli 

RD5H32 


79 51 
27 24 


vol 

V01 


s 
s 


Toshiba 

321 21 26 

322 21 27 

323 19 23 
8756AC 47 55 


vol - A 
vol - A 

VOI - s 

vol 351A-075 S 


Seeq 

5133 
5133H 

SGS 


35 33 
79 33 


vol 
vol 


s 
s 


2/32 19 24 
■irSlA 21 24 
2732D 19 24 
2764 79 33 


VOI 
VOI 
VOI 
VOI 


A 
A 
S 
S 


2716 
2732 


19 23 
19 24 


vol 
vol 


s 
s 


27128 79 51 


VOI 


S 



KEY TO HEADINGS AND FOOTNOTES 



• Device Part Number. The number assigned by the device 
manufacturer. 

• Family Code. A 2-digit number that designates the 
programming algorithm. 

• Pinout Code. A 2-digit number used to differentiate device 
types based on pin assignment and array size. 

• Software Version. A number in this column specifies the 
earliest software version of the 22B that will program the 
device to the manufacturer's latest specifications. 

• Adapter. Model number of the socket adapter that 
programs the device. If a number does not appear in this 
column, use the fixed 28-pin front panel socket to program 
your device. 

• Approval Status. The following is an explanation of the 
symbols used in this column. 

A - Written approval obtained. 



' Device Is obsolete and no longer in production. No 
approval can be obtained. Algorithm has been used and 
approved in previous Data I/O equipment. 

This algorithm is in the process of submission for 
manufacturer approval. The algorithm has been tested 
by Data I/O or the manufacturer, but no representation 
as to yield level is made or implied. 

CAUTION 
Entry of an invalid family/pinout code, 
other than those listed in this table can 
cause unpredictable results at the device 
socket, which may damage a device. A 
valid family code and a valid pinout code 
may be combined to produce an invalid 
(illegal) combination. The correct 
combination for your device is published 
in this table. All family/pinout 
combinations not contained in this table 
are considered "illegal". Data I/O assumes 
no responsibility or liability for results 
produced by entry of "illegal" 
family/pinout combinations. 
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SECTION 2 



INSTALLATION 



2.1 INTRODUCTION 

The following sections present information on how to 
set up your programmer for operation. Included are the 
following topics: 

• Dust Cover Removal... section 2.2 

• Inspection... section 2.3 

• Power connection. ..section 2.4 

• Power and fuse requirements... sections 2.4.1 and 2.4.2 

• Installation of a socket adapter... section 2.5 

• Serial I/O connection... section 2.6 

2.2 DUST COVER REMOVAL 

To gain access to your 22B, and its component pieces, 
you must first remove the unit's protective dust cover. To 
do this, refer to figure 2-1 and follow these instructions: 

1. Orient the case so that the handle is facing you. 

2. With your thumbs, push in on the cover release tabs. 

3. Lift up the dust cover lid about two inches pulling it 
towards you and remove it from the programmer. 




I:::^ 




COVER RELEASE TABS 

2-1a) Press in on 

cover release tabs. 



OPERATOR'S 
GUIDE 



4. Lay the dust cover upside down on a flat surface. As 
shown in figure 2-1 , the dust cover should contain an 
Operator Guide (12-990-0004), Power Cord (416-0010 or 
416-1577) and socket adapter (optional). 

2.2.1 DUST COVER INSTALLATION 

When you are finished using your 22B, reinstall your 
dust cover. Refer to. figure 2-2 and follow these instructions: 

1. Orient the programmer so that the handle is facing you. 

2. Pick up the dust cover and Insert its grab hooks into 
each inside vent slot in the programmer's front panel. 

3. Push the dust cover in and then down so that it snaps in 
place. 



2.3 INSPECTION 

Your programmer was thoroughly calibrated, tested and 
inspected before shipment. The unit was carefully packaged 
to prevent damage and should arrive free of any defects and 
in perfect operating condition. Carefully inspect it for any 
damage that may have occurred during transit. If you note 
any damage, file a claim with the carrier and notify Data I/O. 
Check the operation of the unit after you have completed 
the installation instructions in this section. 




POWER CORD 




2-1 b) Lift cover up and pull 
towards you. 



SOCKET ADAPTER 
(OPTIONAL) 



GRAB HOOKS 
2-1c) Dust cover contents. 



Figure 2-1. Dust Cover Removal 
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ALIGN 
GRAB HOOKS 




Figure 2-2. Installing the Dust Cover 



Check to make sure that you have received the 
following equipment: 

Data I/O 
Part Number Quantity 

• 22B Portable Programmer 990-0004 

• 351A-078 Protective Cover 715-1774 

• Power Cord 416-0010 or, 

416-1577 

• Instruction Manual 10-990-0004 

• Operator's Guide 12-990-0004 

2.4 POWER CONNECTION 

Before applying power to your programmer, make sure 
that the operating voltage is correct (section 2.4.1), that the 
line fuse is Intact (section 2.4.2), and that the unit Is 
properly grounded (section 2.4.3). Finally, connect your 
power cord and apply power to the programmer (section 
2.4.4). 

2.4.1 CHECKING THE OPERATING VOLTAGE 

The factory has selected the proper voltage according 
to your specification. The voltage selected is visible on the 
rear panel AC receptacle unit. The programmer will operate 
when the voltage listed is within ± 10% of the voltage 
Indicated on the voltage wheel selector. Verify the correct 
voltage setting on the wheel. Figure 2-3 shows the location 
of the voltage wheel selector. If the voltage that appears In 



the window is incorrect, change the voltage according to 
the instructions below. 

CAUTION 

Do not operate the unit at voltages 
outside the selected range or you will 
damage the unit. 

Changing the Voltage Setting 

If the voltage wheel setting is incorrect, remove the 
wheel and reinsert it so that the proper line voltage appears 
In the window. Figure 2-3 and the following steps explain 
how to do this. 

1 . With a flatblade screwdriver, gently pull back on door 
(figure 2-3a). 

2. Pull wheel out of its slot (figure 2-3b). 

3. Align the wheel so that the correct line voltage points 
toward you (figure 2-3c). 

4. Insert wheel back into mount rack. 

NOTE 

If, at this point, you also wish 
to access the line fuse, go to 
step 2 in section 2.4.2. 

5. Close door so that it snaps in place. 

6. The correct line voltage should now appear in the 
window (figure 2-3d). 
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2-3a) Open door. 



2-3b) Pull wheel out of Its slot. 




CORRECT 

LINE 
VOLTAGE 




2-3c) Rotate wheel so that the correct line voltage 
points toward you. 



2-3d) Correct line voltage setting. 



Figure 2-3. Voltage Wheel Selector 



2.4.2 LINE FUSE VERIFICATION 

Once you have verified that your programtner is set for 
the correct line voltage, and is properly grounded, verify 
that your line fuse is intact. Check the line fuse by following 
these instructions and refering to the illustrations in figure 
2-4: 

1 . With a f latblade screwdriver, gently pull open the door 
(figure 2-4a). 

2. Pull holder tab out of slot (Figure 2-4b). 

3. Check that the fuse in intact. If it needs replacing, install 
a new 1 amp slow blow fuse. 

4. Insert fuse (new or existing) back into its holder. 

5. Insert the fuse holder back in its slot. Once inserted, 
make sure that the fuse holder arrow is in the same 
directnn as the arrows on the door (figure 2-4c). 

6. Close door so that it snaps shut. 



2.4.3 GROUNDING THE UNIT 

The power cord contains three conductors, color coded 
as shown in table 2-1 . When the cord is connected to a 
three wire AC power system, the ground connector grounds 
the programmer's chassis, eliminating shock hazards. Do 
not use anything, such as a two conductor extension cord, 
that would break contact between the unit and an earth 
ground. 

WARNING 
Failure to ground the programmer 
may create a shock hazard. Do not 
defeat the three wire power cord 
ground by using extension cords or 
adapters. 
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2-4a) Open door. 



2-4b) Pull out fuse holder. 




2-4c) Reinsert fuse holder so that arrow on fuse holder 
tab is in same direction as arrows on door. 



Figure 2-4. Accessing the Line Fuse 



Table 2-1. Conductor Colors by Country /Continent 









United 






U.S.A. 


Europe 


Kingdom 


Japan 


Line 


Black 


Blue 


Brown 


Red 


Neutral 


White 


Black 


Blue 


White 


Ground 


Green & 


Green & 


Green & 


Black 




Yellow 


Yellow 


Yellow 





2.4.4 PLUGGING IN THE PROGRAMMER AND 
APPLYING POWER 

Now that you have verified that the power system is in 
working condition, plug in your unit and apply power. The 
ON /OFF switch Is located above the voltage selector wheel 
on the programmers rear panel. A step-by-step power-up 
procedure is located in section 3.2. 



2.5 INSTALLING A SOCKET ADAPTER 

Some devices require that you use a special socket 
adapter for programming related operations. The specific 
socket adapter to use for the operation is listed in table 1-1. 

This section contains instructions on how to install that 
socket adapter into the front panel socket adapter 
receptacle. Refer to figure 2-5 for complete instructions. 

1 . Orient socket adapter over front panel socket receptacle. 

2. Insert socket adapter flange Into receptacle opening and 
push forward. 

3. Push down socket adapter wing handle so that the 
socket adapter connector mates with the receptacle 
connector. 
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WING HANDLE 



FLANGE 




RECEPTACLE 
CONNECTOR 

2-5a) Orient socket adapter over front panel 

socket receptacle. 
2-5b) Insert adapter flange Into receptacle opening 

and push forward. 
2-5c) Push down socket adapter wing handle so 

that the socket adapter connector mates 

with the receptacle connector. 



Figure 2-5. Installing a Socket Adapter 

2.5.1 REMOVING SOCKET ADAPTER 

Removing a socket adapter is a simple procedure. 
Follow the instructions in figure 2-6. 




2-6a) Pull up on socket adapter wing handle. 




2-6b) Pull the adapter towards you and remove 
from the front panel receptacle. 



Figure 2-6. Removing a Socket Adapter 



2.6 SERIAL I/O OPERATIONS 

An RS232C serial port interface is used to connect the 
programmer to computer systems and other peripherals. 
This requires setting up the proper serial interface cabling 
and setting the appropriate operational parameters. 

2.6.1 CABLING 

To connect the 22B to other instruments, you must 
follow the RS232C specifications provided in table 2-2. 



Table 2-2. Serial Interface Connector Pin Assignment 


PIN 


SIGNAL 




NO. 


MNEMONIC 


DESCRIPTION 


1. 


Ground 


In the RS232C environment this 
line is common for the - 12 V 
and provides a safety ground 
connection to the RS232C- 
compatible terminal. 


2 


Send Data 


Transmits data within RS232C 
voltage levels ( -^ 12 V and -9 V). 


3 


Receive Data 


Accepts data within RS232C 
voltage levels. 


4 


Request to 


This line is normally held high by 




Send 


the programmer. It is dropped to 
inhibit data transmission from a 
remote source. 


5 


Clear to Send* 


A high level on this line allows the 
programmer to transfer data. A 
low level inhibits data transfer. 


6 


Data Set Ready* 


A low inhibits data transfer by 
programmer. 


7 


Signal Ground 


This line provides a common 
signal connection to the RS232C 
remote source. 


8 


Carrier Detect* 


A low inhibits data transfer by 
programmer. 


9 


-1-24 VDC 


Available for serial paper tape 
reader. 600 mA maximum. This 
supply is automatically enabled 
anytime a COPY (or VERIFY) 
PORT to RAM operation is 
executed. 


10-19 




Not used. 


20 


Data Terminal 


Normally held high by 




Ready 


programmer. 


21 




Not used. 


22 


-hSVDC 


Available for external use if 
required. 500 mA maximum. 


23 


-5VDC 


Available for external use if 
required. 20mA maximum. 


24,25 




Not used. 


•Pins 5, f 


3 and 8 have interr 


lal pull ups and need no connection 


if unuse 


d. 





2-5 
10-990-0004 



Figure 2-7 shows sample interconnections utilizing the 
RS232C Interface. In general a 3-wire hook-up without 
handshaking is sufficient. If the peripheral's response time is 
slow, a 5-wire hook-up with handshaking may be used. 

2.6.2 SETTING PARAMETERS 

Before executing any I/O related operations, make sure 
you have set the following parameters: baud rate, stop bits 
and parity. 

Each of these parameters is set by executing a select 
function. A complete list of select codes are described in 
table 3-2. The select function codes for setting parameters 
are: 



Select Code Select Function Name 



• DA 


Set Baud Rate 


• DB 


Select Parity 


• DC 


Select Stop Bits 



Here is how to set the desired parameter for each select 
function listed above. 

Key Sequence 

1. Press SELECT 

2. Enter parameter's select code - see list in previous 
paragraph. 

3. Keep pressing SELECT until you have stepped to the 
desired parameter value. 

4. Press START. 



PROGRAMMER 



HOST SYSTEM OR 
PERIPHERAL 



GROUND 


1 






HROI INn 


SEND DATA 
RECEIVE DATA 


2 
3 


X 




SEND DATA 
RECEIVE DATA 


REQUEST TO SEND 


4 


X 




REQUEST TO SEND 


CLEAR TO SEND 


5 




CLEAR TO SEND 


SIGNAL GROUND 


7 






^if^MAi f^nmiMn 









2 7al RS232C Connection, Half /Full Duplex, with Handshake 
PROGRAMMER 



HOST SYSTEM OR 
PERIPHERAL 



GROUND 

SEND DATA 

RECEIVE DATA 

SIGNAL GROUND 



1 

2 
3 

7 


x_ 


1 1 
1 1 
{ ) 
( ) 



GROUND 
SEND DATA 
RECEIVE DATA 
SIGNAL GROUND 



2-7bl RS232C Connection, Half /Full Duplex, without Handshake 



NOTES: 

1. All signals are named with respect to the originating 
unit. 

2. All undesignated pins are to be left open. 

3. For applications that do not require handshaking, the 
programmer's clear to send line is pulled up internally. 



Figure 2-7. Sample Interconnection Methods 
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Power Down Save Mode 

Once the parameters are set, they can be stored for 
future use. This is accomplished by using the power down 
save select function. Refer to table 3-2 for instructions on 
how to execute this select function. 

2.6.3 HOOKING UP A SERIAL PAPER TAPE READER 

A Data I/O Serial Paper Tape Reader (950-1950) can be 
hooked up to your programmer. A direct connection, to the 
programmer's serial port, is made using the existing serial 
paper tape reader cable. It will connect according to the 
specifications in figure 2-8. Set the baud rate at 2400. Two 
operations are possible using the serial paper tape reader: 
input from port and input verify. Refer to section 3.4. 

NOTE 
The Paper Tape Reader cannot be 
operated while the UV lamp is on. 

2.7 REPACKAGING FOR SHIPMENT 

If the instrument is to be shipped to Data I/O for 
service or repair, attach a tag to it describing the work 
required and identify the owner. In correspondence, identify 
the unit serial number, mode number and name. 

We suggest that you use the original shipping 
container. Place the instrument in the container with 
appropriate packing material and seal the container with 
strong tape. If you use some other container, be sure that It 
is a heavy and durable carton. Wrap it with sturdy paper or 
plastic. Use the appropriate packing material and seal the 
carton with strong tape. Mark the container "DELICATE" or 
"FRAGILE". 



SERIAL PAPER 
PROGRAMMER TAPE READER 

(950-1950) 



GROUND 

RECEIVE DATA 

REQUEST TO SEND 

SIQNAL GROUND 

-I- 24 VDC 

-(-5 VDC 

-5 VDC 



1 
3 
4 

7 

9 
22 
23 



1 
3 
4 
7 
9 
22 



\1\ 



GROUND 
SEND DATA 
CLEAR TO SEND 
SIGNAL GROUND 
+ 24 VDC 
+ 5 VDC 
-5 VDC 



NOTES: 

1. All undesignated pins are to be left open. 



Figure 2-8. Interconnection Method for Serial Paper 
Tape Reader 
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SECTION 3 



OPERATION 



3.1 OVERVIEW 

This section contains procedures for executing the 
basic operations of your 22B programmer. The 22B can 
obtain data to perform these operations from any of three 
sources: a master device, the serial port or data entered 
from the front panel keyboard. The basic operations of the 
22B are: 

1. Copy— moving data from a source (device, RAM or Port) 
to a destination (device, RAM or Port). The specific copy 
operations are: 

• Load RAM with master device data. Section 3.4.4. 

• Input from Port. Section 3.4.5. 

• Program Device. Section 3.4.6. 

• Output to Port. Section 3.4.7. 

• Block Move. Section 3.4.8. 

2. Verify— comparing data between a source and 
destination. The verify operations include: 

• Verify Device. Section 3.4.9. 

• Input verify. Section 3.4.10. 

3. Edit— changing data at selected addresses within the 
prgrammer RAM. The edit operation is documented in 
section 3.4.11. 

4. Select Function— Allows you to either manipulate RAM 
data or change various operating parameters. These 
functions are listed and described In section 3.5. 

These operations and their uses are further described in 
section 1.2 Theory of Operation. All copy and verify 
operations are presented in this section in both an 
operational flowchart and step-by-step key sequence format. 
Copy and verify operations follow the source/destination 
method of data transfer and verification. This concept is 
explained in section 3.7. 

3.2 POWER-UP 

To power-up your 22B for operation, follow these 
procedures: 

1 . Check to make sure a device Is not in the front panel's 
fixed 28-pln socket or socket adapter. If a device is In the 
socket, lift up the socket locking arm (see figure 3-2) and 
remove the device from the socket. 

2. Connect to AC power. 

3. Depress the power switch to the ON position. Figure 3-1 
shows the power switch location and indicates the ON 
position. The ON position has been achieved when a 
green "eye" appears inside the switch. 

After you have turned on the programmer's power, the 
22B executes a self-test routine that checks the internal bus 
structure, scratch RAM, firmware and data RAM. When the 
test is complete, and the programmer is ready for operation, 
the 22B displays "SELF TEST-OK". 




Figure 3-1. Programmer Power Switch Location 

3.2.1 GENERAL OPERATIONAL NOTES 

Keep the following items in mind while operating 
the 22B: 

Aborting an Operation 

An operation can be aborted at any step in its progress 
by pressing one of the four mode keys (COPY, VERIFY, 
SELECT or EDIT). If an operation is In progress when one 
of these keys is pressed, the display momentarily shows the 
message "FUNCTION ABORT". The programmer Is now in 
the mode selected. This abort procedure does not apply to 
some select functions. 

Action Symbol 

To Indicate that a Copy or Verify operation is In 
progress, a rotating action symbol (denoted by C3 ) appears 
in the display. 

Changing a Device Related Parameter 

Some operations will prompt you for information. For 
example, some COPY key operations will ask you for the 
block size or begin RAM address. Go ahead and key in this 
information during the operation, if necessary. Those points 
in an operation where you can change a value are clearly 
indicated on the operation's flowchart or key sequence. The 
following paragraph describes the programmer defaults for 
block size and begin RAM address. The display will prompt 
you with a "/\ " character if a value can be entered or 
changed. 

Defaults 

Table 3-2 identifies the default, if one exists, for select 
functions. 
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Table 3-4 identifies the default state that exists for 
various address parameters associated with device and port 
related operations. 

I/O Operation: 

If you are executing I/O related operations, make sure 
you have the correct operational parameters set. See 
section 2-5. 

3.3 POWER DOWN 

CAUTION 
Do not turn the power off while the 
programmer Is doing an operation or 
when a device is in a socket: voltage 
transients may damage the device. 

To turn the programmer power off: 

1 . Check to make sure that the programmer is not 
executing an operation. If it is, wait until the operation is 
complete. 

2. Check to make sure a device is not in a socket. If a 
device is In a socket, remove it as described in 
section 3.4.3. 

3. Depress the power switch towards the programmer 
(same motion you used to power-up the machine). When 
power has been removed from the programmer, the 
green "eye" no longer appears inside the power switch. 



3.4 BASIC OPERATIONS 

The basic operations of the 22B are as follows: 

• Load RAM with master device data. Section 3.4.4. 

• Input from Port. Section 3.4.5. 

• Program Device. Section 3.4.6. 

• Output to Port. Section 3.4.7. 

• Block Move. Section 3.4.8. 

• Verify Device. Section 3.4.9. 

• Input Verify. Section 3.4.10. 

• Edit. Section 3.4.11. 

Select function operatrons are documented in section 3.5. 

3.4.1 FAMILY AND PINOUT CODES 

Any device that can be programmed with the 228 is 
specified by a unique combination of a two digit family code 
and pinout code. The family and pinout codes provide the 
programmer with the necessary device related information 
such as the appropriate programming algorithm and the 
device's pinout architecture. Data I/O recommends that you 
develop the habit of entering these codes when prompted 
by the programmer. The codes are listed in table 1-1. Once 
the codes are entered for a particular device, the 22B 
remains set up for any operation with that device until you 
enter new codes. 



CAUTION 
Entry of an invalid family/pinout code 
combination, other than those listed 
in table 1-1, can cause unpredictable 
results at the device socket which 
may damage the device. A valid 
family code and a valid pinout code 
may be combined to produce an 
invalid (illegal) combination. The 
correct family/pinout combination for 
a device can be determined by 
referring to table 1-1. All family/pinout 
combinations not contained in table 1-1 
are considered illegal. Data I/O 
assumes no responsibility or liability 
for results produced by entry of illegal 
family/pinout code combinations. 



To select the family and pinout codes: 

1 . Locate the manufacturer and part number stamped on 
the device. 

2. Go to table 1-1 and find the manufacturer's name. 

3. Go to the column entitled "Device Part Number" and 
find the number corresponding to the number on the 
device. 

4. Go to the columns labeled "Family Code" and "Pinout 
Code" to find the code numbers corresponding to the 
device number for the manufacturer of the device. 

5. Enter the family code and pinout code you selected from 
this table when prompted by the progammer or terminal 
display. Once entered, an LED (light emitting diode) will 
light directly below the socket to be used in 
programming the device. 

Electronic Identifier 

The 22B can be instructed to automatically configure 
itself to program PROMs that have been encoded with an 
electronic identifier by the manufacturer. 

You can do this by entering "FF" (family code) and 
"FF" (pinout code) at step 5 in the family and pinout code 
selection procedure just described. When you enter FF FF, 
after being prompted by the programmer for family and 
pinout codes, the 22B will then assemble the correct family 
and pinout codes for you. If you wish to check to see which 
family and pinout codes were selected for you by the 
programmer, execute select function CC DSP FAM/PIN 
(display family/pinout codes) in table 3-2. This select 
function will only work after you have initiated a device- 
related operation using a device which contains an 
electronic identifier. 

3.4.2 DEVICE INSERTION 

Once you have entered the appropriate family and 
pinout codes, the 22B is ready to accept a device in the 
socket which is directly above the lighted LED. 
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A good electrical connection between the device and 
the socket is essential. To ensure a good connection: 

1 . Check to make sure the programmer is not doing an 
operation. If it is, wait until the operation is complete. 

2. Lift the lever on the upper-left side of the socket directly 
above the lighted LED; see figure 3-2. (The lever will stay 
in the upright position.) 

3. Gently set the device in the socket directly above the 
lighted LED. Make sure pin 1 of the device is aligned 
with the designated pin 1 location of the socket. To 
ensure that the device is correctly inserted, check that 
the bottom pins of the device mate with the bottom pins 
of the socket. 

NOTE 
Make sure that 24-pin devices, wfiich are 
to be inserted in the front panel's fixed 
28-pin socliet, are inserted into the pin 1 
location shown in figure 3-2. 

4. Push the lever down to lock the device in the socket. 



3.4.3 DEVICE REMOVAL 

To remove a device: 

1 . Check to make sure the programmer is not doing an 
operation. If it is, wait until the operation is complete. 

2. Lift the lever on the left side of the socket; see 
figure 3-2. The lever will remain in the upright position. 

3. Lift the device out of the socket; the LED will remain 
illuminated. 



UNLOCKED 



PIN 1 



BOTTOM 
JUSTIFIED 



PIN 1 
(28-PIN DEVICE) 




PIN 1 
(24-PIN DEVICE) 



Figure 3-2. Device Installation 
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3.4.4 LOAD RAM WITH MASTER DEVICE DATA 

To load the 22B RAM with data from a master device 
with control from programmer front panel, follow the steps 
given below. 




to select the mode. 



22B Displays 



iOPY JjRTR F-ROr, 



2. 



5 



to select the source 
of the data. 



22B Displays 



' Til- 1 / nTiTip /C: T -7r fn] 



Caret in the display means that you can change the begin 
device address. If you do not wish to change the begin 
device address (or block size - step 3), go to step 4. 



228 Displays 



Tiri/ OTi no /r T '7 r r n 
jjc i\ r \ii ui\t D J. i- C ' u 



Caret next to "SIZE" means that you can change the block 
size. 



. E 



22B Displays 




pjnjM i-^R 



I /\ tJtJ 



OTn ( 






If not already displayed, enter the family code and pinout 
codes for the device. These codes are listed in table 1-1. 

NOTE 
The appropriate socket LED will light. 

6. Insert the master device into the appropriate socket. (See 
section 3.4.2.) 



7. 



^^ 



22B Displays 




I nnnr \nr Tiri/Trr to 
(-unjjjLiM/j jjLi' xi_L u 



^ nn T) ttTtmmc «/ >/ w i/l 



NOTE 
XXXX is the sum-check of the device. 

8. Remove the master device from the socket. 




to select the destination 
for the data. 



22B Displays 



rn Tici/' PP"^ pTiTvn 
(_ u Jj(_i' ' r\ rif I niijjfK 



Enter new begin RAIVI address, if desired. 



3-5 
in.aarLnnnA 



CzD 



NOTES 

®HHHH = Sum-Check 
'2) XXXX/YYYY ] ZZZZ 



< COPY DATA 1 "V, \ ^ 



PRESS PORT 




ENTER NEW 

BLOCK SIZE 

VVYV 



POR XXXX/ 
A YYYY TO 




Figure 3-4. Input from Port 
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3.4.5 INPUT FROM PORT 

To load the 22B RAM from front panel control, with 
incoming serial port data, follow the steps given below. 

1. Set-up serial port. Refer to Section 2.6 

2. Select the appropriate data translation format from 
appendix A and execute select function B3 (format 
number) in table 3-2. 



5. 



22B Displays 




iPfJR RHUffnSIZE TD 




to select the mode. 



Caret next to "SIZE" means that you can change the block 
size. 



4. 



228 Displays 



CUPV JIRTR F-RUr, ] 



H 



to select the source 
of data. 



( '^^^^^^ 


RAM 

y — -i. 


to select the destination 


\ 1 


for the data. 




22B Displays 






(_u ruf<i 


mr^ .vRUHP) 



22B Displays 



nnn pnnp /C ~ fc. rn" 



Caret in the display means that you can change the address 
offset. If you do not wish to change the address offset (or 
block size - step 5), go to step 4. 



Enter new begin RAM address, if desired. 



7. 



22B Displays 



T h iQi ' T 
X (Mr u I 



PUPsT 



u 



TMDl IT 
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JJUfM 



E 



i\ i\ n /\ 



NOTE 
XXXX is the sum-check of the data input 
from port. 
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1 BEGIN j 






PRESS COPY 


V FfiOM 1 






PRESS RAM 






/RAM A ADDR/ \ 

V sue TO 1 



VES 




ENTER NEW 

BLOCK SIZE 

YVVY 











/ — \ 

• RAM XX XX \ 



»ES 




ENTER NEW 
BEGIN nEVICE 






aOORESS 
ZZZZ 




' 



y — \ 

X CO RAM i 1 
■^ OCV A 2222 I 



YES 




ENTER NEW 
CODES 

xxvv 








' 



<fAM XX \ 

'izJ 



<TtST \ 

DEVICE I -^t— 

u 



< PROGRAM \ 
OEVIC€ 1 

SJ 



/ \ 

i DEVICE I 



/ \ 

f PRG DONE I 
V XX HHHH I 




/ \ 

I END 1 



YES 


PRESS REVIEW 










' 





/ — \ 

X xxxx/vvvv 1 

\ i 2222 I 




PRESS START 



0XX = Part Count 

HHHH = Sum-Check 
® XXXX/YYVY ZZZZ 



\ 



3.4.6 PROGRAM DEVICE WITH RAM DATA 

When programming a device, the system fierforms 
Illegal bit tests and blank checks at nominal Vcc- 

To program a blank device with the data in the 22B 
RAM with control from the programmer front panel, follow 
the steps given below. 



22B Displays 



DEVICE! 

o 



to select destination 
for the data. 



1. 




(CQ Rnni jEr.RJi?/? ) 



2. 



22B Displays 



rn 
(_ 



nni/ Tinrn i-pnM 
ui I 1.1/1 1 n rr\ui i 



228 Displays 



I "*" to select source of data. 



Enter new begin device address, if desired. 



5. 



g 



228 Displays 






PRN.RUI3P/5TZE TO 



Caret In the display means that you can change the begin 
RAM address. If you do not wish to change the begin RAM 
address (or block size - step 3), go to Step 4. 



If not already displayed, enter the family and pinout codes 
for the device. This information Is listed in table 1-1. 

NOTE 
The appropriate socket LED will light. 



228 Displays 



6. Insert the blank device into the socket. 



^. E 




rpGM nnnn r t 7 r rn] 



Caret next to "SIZE" means that you can change the block 
size. 



22B Displays 



TfTcrr Tici/rrc: 

' L J)i JJC* JL(_C 



u 



PTOGran UEi'ICE S 



I'CpTCi- "ncri/Trc: rwi 



pnr~ TJnTTF n a TTTTTTTTl 
r fsQ jjuivc: u I /\ /\ /\ /\J 

sequence number ' ' — sum-check 

(Increments by 1 for each device programmed) 



8. Remove the device from the socket. 
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PRESS STABT 



/ \ 

X COPY DA TA \ 
V FROM I 




ENTER NEW 
BEGIN HAM 
ADDRESS 





PRESS START 





HAM XXMK 




ENTER PUEW 

ADDRESS OFFSET 

2..ZZ 



/ CO fl,4« ^ I 



RESS REVIEW 






NOTES 
®HHHH = Sum-check 
(2)XXXX/YYYY2ZZZ 



'?o ^y^ *^ 




C N 



VES 


PRESS START 

















3.4.7 OUTPUT TO PORT 

To output data to the serial port, from front panel 
control,follow the steps given below. 

1 . Set-up serial port. Refer to Section 2.6 

2. Select the appropriate data translation format from 
Appendix A and execute select function B3 (Format 
Number) in table 3-2. 



22B Displays 



RRI nDUI?.v5IZE TD 




Caret next to "SIZE" means that you can change the block 
size. 



22B Displays 



rnp«/ 



Tinrn rnntA 
jj n I n rhui i 



22B Displays 



H 



to select the source 
of the data. 



Oq*'' DTJTip /r T -7r: TD 



22B Displays 



H 



to select the destination 
for the data. 



^^^RRflTPDR n RUUP 



Caret in the display means that you can change the begin 
RAM address. If you do not wish to change the begin RAM 
address (or block size - step 5), go to step 4. 



Enter new address offset, if desired. 



7. 



22B Displays 



'nt IT pi IT 
^uu 1 r u 1 


ID PORT G 




Di /rpi IT 
uu 1 r u ' 


TlDn ir u 1/ 1/ 1/ 
JJUIMC is is i\ i\ 



NOTE 
XXXX is the sum-check of data that was 
output to port. 
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\ \ 
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Figure 3-7. Block Move 
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3.4.8 BLOCK MOVE 

To move a block of data from one location in RAM to 
another, through front panel control, follow the steps given 
below. 



1. 




'■ £ 



22B Displays 



RRfl RJl^R.EilZE TU 



2. 



22B Displays 



CQPY ^RTR RRjjr, 



(ham J ^Q select the source of data. 



Caret next to "SIZE" means that you can change the block 
size. 



H 



to select the destination 
for the data. 



22B Displays 



228 Displays 



pOM QTinn /(-T -yr rn 






Caret in the display means that you can change the begin 
RAM address. If you do not wish to change the begin RAM 
address (or block size - step 3), go to step 4. 



Enter new destination RAM address. 




228 Displays 



Til nr 1/ nxDi/r 
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Pressing START while this is displayed will let 
you skip that address arid go on to the next 
address to mis-verify. This allows you to check 
each mis-verified address. 



3.4.9 VERIFY DEVICE 

To verify a device from 22B front panel control, follow 
the steps given below: 



DEVICE 



to select the destination 
for the data. 



1. 



22B Displays 



3 



22B Displays 






» L IV X I I 1.1111 I I r f i\(_n ij 



Enter new begin device address, if desired. 



H 



to select the source 
of the data. 



F 



_^J 



22B Displays 



228 Displays 



[RRfl.RJlJlR/SlZE TG] 






Caret in the display means that you can change the begin 
RAM address. If you do not wish to change the begin RAM 
address (or block size - step 3), go to step 4. 



22B Displays 




If not already displayed, enter the family and pinout codes 
for the device. This information is listed in table 1-1. 



6. Insert the device to be verified in the socket which has a 
lit LED next to it. 




RRr, RHHR.SJZE TU 



Caret next to "SIZE" means that you can change the block 
size. 



22B Displays 



I'CrpTCt/ TlCi'Trr 



I / r Tir 

I* t_ XI L 



I / 



Tint, ir 

XI Ul M !_ 
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u 
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NOTE 
XXXX is the sum-check. 

8. Remove the device from the socket. 
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I 8EGIN 1 



PRESS VERIFY 




PRESS RAM 
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ADDRESS 
XXXX 
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/ RAM 1 XXXK I 
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NOTES 
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(2)XXXX/YYYYZZZZ 
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PRESS PORT 
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\ PORT 1 
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YYVV 



<RAM XX XX 1 
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Figure 3-9. Input Verify 
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3.4.10 INPUT VERIFY 

To verify incoming serial port data, from front panel 
control, follow the steps given below. 



e^ 




^^ 



22B Displays 



[mtl RHJiRnSIZE TD] 



2. 



22B Displays 



1' CI pre*/ Tiqrq cpnu/i 



e:^ 



223 Displays 




to select the source 
of the data. 
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Caret next to "SIZE" means that you can change the block 
size. 



4. 



^^ 


PORT 


to select the destination 
for the data. 


22B Displays 






['/E RRtllPfJR .^RJJUf?) 



Caret in the display means that you can change the begin 
RAM address. If you do not wish to change the begin RAM 
address (or block size - step 31, go to step 4. 



Enter new address offset, if desired. 



5. F^^ 




22B Displays 



'■'Pprr 1/ r » jr- pnpr m 



f/Tp pnp Tinn ir \/ 1/ 1/ >/ 



NOTE 
XXXX is the sum-check of the data input 
from the serial port. 
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3.4.11 THE EDIT KEY 

The EDIT key allows you to view and change data at 
specified RAM addresses. Select functions F5, F6, and F7 
can be used to select either binary, octal or hexadecimal 
number base. The desired base should be selected prior to 
initiating the edit operation (see table 3-2). Data may be 
viewed or entered from the keyboard in binary, octal or 
hexadecimal notation. Unless otherwise specified, the 



programmer defaults to a hexadecimal number base. The 
edit operation is documented in figure 3-10. 

Addresses are incremented one by one with the START 
key and decremented one by one with the REVIEW key. It 
is also possible to jump to any selected address by pressing 
the EDIT key, entering the new address and pressing 
START. 

Edit operations take Into account the previously entered 
device parameter for the begin device address. 



( BEGIN 1 






PRtSS EDIT 







^j)Th» REVIEW hrv can be used » 
(his point io drciemerft addresses 

(2)1 



2)He« 
OciAi 



XKXX OMI 
KXXX OfH 

XXXX H 




jDWhen used heie. the REVIEW 
kev Bcis as a rubout 
deleting ihe last valine enieied 



PRESS START 



VtS 




ENTER NEW 
ADDRESS 

xxxx 








1 






(DISPLAY \ 
VA/UIS WITH I 




Figure 3-10. Edit 
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3.5 THE SELECT KEY 

The SELECT key gives you access to additional 
functions that are used for changing the default values of 
parameters, RAM data manipulations, and accessing certain 
less frequently used operations. These operations are select 
functions. 

3.5.1 ACCESSING SELECT FUNCTIONS 

There are three ways to access Select Functions: 

• Direct Entry 

• Stepping, or 

• Scrolling 

In direct entry, press SELECT. The 22B will display 
"SELECT CODE ". Enter the hex code for the desired 
function or data translation format. The display will prompt 
you if any additional entries are required. 

Repeated depressions of the SELECT key allow you to 
step through the complete menu of select functions. When 
the select function you want is displayed, initiate the 
operation by pressing START. To step backwards through 
the select functions, press the REVIEW key. The functions 
are displayed in hexadecimal order. 

The 22B will also scroll through the whole select 
function menu automatically. This is done by pressing 
SELECT and then START. Each function is momentarily 
displayed before the programmer moves on to the next 
function. When the desired function is displayed, you can 
stop the menu by pressing any key. To back up, press 
REVIEW. Once the select function you want is displayed, 
initiate the operation by pressing START. The SELECT and 
REVIEW keys can also be used to scroll through options 
available on some select functions. 

3.5.2 DESCRIPTIONS AND KEY SEQUENCES 

Table 3-2 lists the select functions, descriptions, and 
key sequences. The key sequences are for direct entry. 
When stepping or scrolling, simply skip the first two or 
three steps and enter the operation at the location 
designated with a pound (#) sign. The programmer signals 
that the operation is complete when two asterisks appear in 
the far right hand side of the display. 

3.5.3 POWER DOWN SAVE FEATURE 

Select function FE is the 22B's Power Down Save 
feature. This allows you to select and save, for future use, 
commonly set parameter values. These operating 
paranieters are themselves select functions (except family 
and pinout codes). Parameters which can be Power Down 
Saved are listed in table 3-1. 

When you first receive your programmer, a default is in 
effect for each of these parameters until you change it. The 
select function code, name and original default value are 
listed in table 3-1 . 



Table 3-1. Power Down Save Parameters and Original 
Default States 



CODE 


SELECT FUNCTION 


ORIGINAL 




DISPLAY NAME 


DEFAULT STATE 


B3 


FORMAT NUMBER 


50 ASCII-Hex (Space) 


DA 


BAUD RATE 


9600 


DB 


PARITY 


None 


DC 


STOP BITS 


One 


D8 


RECORD SIZE 


16 bytes 


D9 


NULLS 


One 


F1 


REMOTE MODE 


Remote Mode off 


F4 


NIBBLE MODE 


Byte mode 


FB 


PORT EN/DIS 


Disabled 


FC 


REMOTE ON OFF 


00 00 (Disabled) 


FD 


UV TIMEOUT 


35 minutes 


F5, F6 


RADIX (number base) 


Hexadecimal 


or F7 






F9 


TIMEOUT 


On 


— 


Family & Pinout Codes 


Family: 35 Pinout: 33 



The proper procedure for performing a Power Down 
Save is: 

1. Change any parameter value(s) by executing the 
appropriate select function(s), according to the 
instructions in table 3-2. 

2. Execute select function FE (Power Down Save) 
according to the instructions in table 3-2. 

3.6 ERASING YOUR MOS PROMS 

The 22B provides you with the capability of erasing 
programmed MOS EPROMS. The programmer's built-in 
ultraviolet (UV) lamp can erase any progammed MOS 
EPROM listed In table 1-1. 

3.6.1 UV LAMP SPECIFICATION 

The UV lamp intesity is rated at 7000 uwatt/cm'. 
Typically, EPROM device manufacturer's recommend an 
erasure dose of 15 watt-seconds/cm^. This yields an erasure 
time of 35 minutes. 

3.6.2 PROCEDURE FOR ERASING MOS PROMS 

The following step-by-step procedure explains how to 
erase MOS EPROMS. 

1. Open the UV Lamp cover door. See figure 3-11. 

2. Place the MOS EPROMS you wish to erase on 
top of the UV tube with the PROM pins up. See 
figure 3-11. 



3-19 
10-990-0004 



Table 3-2. Select Functions 









ENTRY 




CODE MENU DISPLAY 


DESCRIPTION 


KEY SEQUENCE 


DISPLAY 




DATA MANIPULATION COMMANDS 








A1 SWAPNIBBLES 


A1 


Exchanges high and low order 


1. Press SELECT. 










nibbles of every byte. 


2. Enter A1. 


SWAPNIBBLES 


A1 








ifS. Press START to 


SWAPNIBBLES 


#« 








exchange high or 












low order nibbles of 












every byte. 






M. FILL RAM 


A2 


Fills RAM from the last EDIT address 


1. Press SELECT. 










to the end of RAM with variable hex 


2. Enter A2. 


FILL RAM 00 


A2 






data. The default data value is 00. If 


#3. Enter the hex data 


FILL RAM XX 


A2 






Select Function F4 has been specified. 


(XX). 










it will fill only the lower order nibble of 


4. Press START 


FILL RAM 


*■» 






RAM: otherwise it will default to the 












word width. 








A3 INVERTRAM 


A3 


Performs the ones complement of 4 or 


1. Press SELECT 










8 bits of each word as determined by 


2. Enter A3. 


INVERTRAM 


A3 






the word size in effect. 


#3. Press START to 
complement all of 
RAM. 


INVERTRAM 


• « 


A4 CLEAR ALL RAM 


A4 


Clears all of RAM to zeros. 


1. Press SELECT 












2. Enter A4. 


CLEAR ALL RAM 


A4 








ira. Press START. 


CLEAR ALL RAM 


*» 


A5 SPLIT RAM 


A5 


Splits odd- and even-addressed bytes 


1. Press SELECT 










in RAM about a center point, dividing 


2. Enter A5. 


SPLIT RAM A 


XXXX 






them into two adjacent blocks occupy- 


#3. Enter the center 


SPLIT RAM A 


YYYY 






ing the same original amount of RAM. 


point (YYYY). 


SPLIT RAM 


»» 






The center point must be a power of 


4. Press START to 










two between and the RAM midpoint. 


split RAM. 










The default center point is the RAM 












midpoint (XXXX). 








A6 SHUFFLE RAM 


A6 


Shuffles the block of RAM addresses 


1. Press SELECT. 










immediately above the center point 


2. Enter A6. 


SHUFFLE RAM 


XXXX 






with the block below, placing the 


ff3. Enter the center 


SHUFFLE RAM 


YYYY 






lower-block bytes at even-numbered 


point (YYYY) if 










addresses starting with and the 


the default is 










upper-block addresses at odd-numbered 


not correct. 










addresses starting with 1 . The center 


4. Press START 


SHUFFLERAM 


*« 






point must be a power of two between 


to shuffle 










and the RAM midpoint. The default 


RAM. 










center point is the RAM midpoint 












(XXXX). 








UTILITY AND INQUIRY COMMANDS 








B0 DEVICE SIZE 


B0 


Displays the device word size 


1. Press SELECT 










and word width. 


2. Enter B0. 


DEVSZXXXXY^ 


*« 










device size -^ ^ word width \ 



^Entry point when scrolling or stepping through the menu. Make sure you have pressed START after the function name and number 
have been displayed. This action initiates the operation. 
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Table 3-2. Select Functions (continued) 












ENTRY 1 


CODE 


MENU DISPLAY 


DESCRIPTION 




KEY SEQUENCE 


DISPLAY 


B1 


SUMCHECKRAM B1 


Displays the RAM sum-check. 


1. 


Press SELECT. 










2. 


Enter B1. 


SUMCHECKXXXX 


B2 


SYSTEM CONFIG B2 


Displays the software configuration 


1. 


Press SELECT. 








number, RAM size, model number 


2. 


Enter 82. 


XX XX YYK 22B V01 






and software version number. 








B3 


FORMATNUMBER 83 


Displays the data translation format 


1 


To see the data 






in effect and allows you to change it. 




translation format 








The default value is ASCII-Hex (Space), 




in effect: 








50, or the previously stored format. 


+ 
2 


a. Press SELECT. 

b. Enter 83. 

#c. If a new format 
is desired, enter 
the format 
code (XXX). 

d. Press START. 

e. Press START. 
To enter the format 
code directly: 

a. Press SELECT. 

b. Enter the format 
number (XXX). 

c. Press START. 


HEX SPCE STX 

FORMAT NO XXX 
FORMAT NAME 
FORMATNOXXX 

SELECT CODE 

FORMATNOXXX 
Format Name 








+ d.' Press START. 


FORMATNOXXX 


89 


DISPLAY TEST B9 


Lights all display segments for 


1. 


Press SELECT 








4 seconds. 


2. 


Enter B9. 


DISPLAY TEST B9 








#3. 


Press START to 
test. 


DISPLAY TEST XX 


CI 


CALIBRATION CI 


Puts the programmer in the calibration 


1. 


Press SELECT 








mode. This function is inhibited in 


2. 


Enter CI. 


CAL STEP 01 






remote operation. See Section 4, 


#3. 


Press START to 








Calibration. 


4. 
5. 


execute calibration 
Step 1 (or 
increment step 
number). 

To jump forward to 
an advanced 
calibration step, 
enter the desired 
step number and 
press START. 
To decrement 
calibration step 
number, press 
REVIEW. 





#Entry point when scrolling or stepping through the menu. Make sure you have pressed START after the function name and number 
was displayed. This action Initiates the operation. 

+ Pressing SELECT instead of START at this point will step you through the format menu. 
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Table 3-2. Select Functions (continued) 



CODE 



MENU DISPLAY 



ENTRY 



DESCRIPTION 



KEY SEQUENCE 



DISPLAY 



CO DSPFAM/PIN 



CD 



VIEW ID 



CC Displays the family and pinout 

selected or the equivalent family and 
pinout code for device's that have 
built-in electronic identifiers. 

CD Displays the device's electronic identi- 
fier one byte at a time. 



CE NORMAL REJECT CE Selects the Commercial reject count 

for the number of program pulses. 

CF ONE PULSE REJ CF Sets single pulse reject count. 



F0 PROGRAM COUNT F0 Displays the number of devices 

programmed since power-up or last 
reset. 



F1 



REMOTE MODE F1 



F3 LOCK DATA ON F3 



Puts the programmer in Computer 
Remote Control. 



If in computer remote control 
you were to execute a power down 
save operation, control would be from 
the remote source the next time the 
machine was powered-up. Exiting the 
remote mode returns control of the 
programmer to the front panel 
keyboard. 

Sets the data lock on. This protects the 
the data in RAM for a series of identical 
programming operations. While the data 
k)ck is in effect, keys used to manipulate 
data are disabled. 
The only operations possible are: 
■ Copy operatwns that move data from 
RAM to the port or device 

• Verify operatnns 

• Abort operation in progress 

• Release data lock 



1. Press SELECT. 

2. Enter CC. 

3. Press START. 



1. Press SELECT. 

2. Enter CD. 

3. Press START to 
increment through 
the 16-bytes of ID 
code. 

1. Press SELECT. 

2. Enter CE. 

#3. Press START. 

1. Press SELECT 

2. Enter CF, 

#3. Press START. 

1. Press SELECT. 

2. Enter F0. 

#3. Press START if you 
want to reset the 
parts count to 00. 



1. 
2. 



Press SELECT. 
Enter F1. 
Press START to 
enter the remote 
mode. 



DSP F AM I PIN CC 
FFPP 



VIPM ID CD 
0000 XX 



NORMAL REJECT 
NORMAL REJECT 

ONE PULSE REJ 
ONE PULSE REJ 



CE 

« * 



CF 



PROGRAM COUNT XX 
PROGRAM COUNT 



REMOTE MODE 
REMOTEMODE 



F1 

□ 



To engage data kick: 




a. Press SELECT 




b. Enter F3. 


LOCK DATA ON 


c. Press START. 


LOCK DATA ON 


To release data kx;k: 




a. Press SELECT. 


PASSWORD? 


b. Press PORT 




c. Press REVIEW. 


SELECT CODE A 


The data lock is 




now inactive. 





/(Entry point when scrolling or stepping through the menu. Make sure you have pressed START after the function name and number 
have been displayed. This action initiates the operation. 
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Table 3-2. Select Functions (continued) 













ENTRY 




CODE 


MENU DISPLAY 


DESCRIPTION 


KEY SEQUENCE 


DISPLAY 




F4 


NIBBLEMODE 


F4 


Selects a 4-bit word size to override 8-bit 


1. 


Press SELECT 












programming, or for I/O transfers. 


2. 


Enter F4. 


NIBBLEMODE 


F4 










#3. 


Press START 


NIBBLEMODE 


*» 


F5 


BINARY BASE 


F5 


Sets the numlser base for Edit operations 


1. 


Press SELECT 












to binary. 


2. 


Enter F5. 


BINARY BASE 


F5 










DQ. 


Press START to 
enable binary base 
for Edit operations. 


BINARY BASE 


»» 


F6 


OCTAL BASE 


F6 


Sets the number base for Edit operations 


1. 


Press SELECT 












to octal. 


2. 


Enter F6. 


OCTAL BASE 


F6 










#3. 


Press START to 
enable octal base for 
Edit operations. 


OCTAL BASE 


** 


F7 


HEX BASE 


n 


Resets the number twse for Edit 


1. 


Press SELECT 












operations to hex. This is the default 


2. 


Enter F7. 


HEX BASE 


F7 








base. 


(SB. 


Press START to 
enable hex base. 


HEX BASE 


«« 


F8 


BYTE/NIB MODE 


F8 


Nullifies select function F4; allows word 


1. 


Press START 












size of the device selected to take effect. 


2. 


Enter F8. 


BYTE/NIB MODE 


F8 










ffi. 


Press START to 
establish the word 
size of the selected 
device. 


BYTE/NIB MODE 


*^ 


FD 


UV TIMEOUT 


FD 


Sets the UV lamps erasure time for 


1. 


Press SELECT 












programmed EPROMS. The erasure time 


2. 


Enter FD. 


UV TIMEOUT XX 


FD 








range is 1-99 minutes. 


#3. 


Enter the erasure 
time (YY). 


UV TIMEOUT YY 


FD 










4. 


Press START 


UV TIMEOUT 


«* 


FE 


POWER DOWN 


FE 


Allows you to save the values currently 


1. 


Press SELECT 








SAVE 




in effect for the following functions: 


2. 


Enter FE 


POWER DOWN SAVE 


FE 








• Data Translatbn Format 


«. 


Press START 


POWER DOWN SAVE 


»* 








• Record Size 
















• Radix (Number base) 
















• Nulls 
















• Stop Bits 
















• Parity 
















• Baud Rate 
















• I/O Timeout Status 
















• UV Timeout 
















• Family and Pinout Codes 
















• Port Enable/ Disable Status 
















• Remote ON/OFF 
















• Computer Remote Mode* 
















• Nibble Mode 











#Entry point when scrolling or stepping through the menu. Make sure you have pressed START after the function name and number 
was displayed. This action initiates the operation. 

• When executing a power down save in Computer Remote Control, all of the preceding values are saved except data translatkin format and 
numlser of nuHs. In both cases, the defaults (Data Format 81 and no nulls) will be in effect. 
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Table 3-2. Select Functions (continued) 



ENTRY 
CODE MENU DISPLAY DESCRIPTION KEY SEQUENCE DISPLAY 



SERIAL I/O COMMANDS 



07 LEADER OUTPUT D7 Sends 50 nulls from the serial port. 



D8 



SIZE RECORD 



08 



D9 



NULL COUNT 



D9 



DA BAUD RATE 



DA 



DB 



PARITY 



DB 



Changes the number of bytes per data 
record on the serial output. The value 
entered must be in hex notation. 



Sets up to 254 nulls (FE in hexa- 
decimal) following each data record 
on output. Selecting 255 (FF) sends no 
nulls and no line feed. Default is 1 null. 



Allows you to select the programmer's 
baud rate. Available baud rate 
selections are: 50, 75, 110, 134.5, 150, 
300, 600, 1200, 1800, 2000, 2400, 
3600, 4800, 7200, 9600 and 19200. 



Allows you to select the programmer's 
parity setting. Parity settings are: 
none, odd or even. 



1. Press SELECT 

2. Enter D7 

#3. Press START to 
output a 50-null 
leader. 



LEADER OUTPUT D7 

LEADER OUTPUT 



Press SELECT 

Enter D8. The 

record size in effect 

(XX) will be 

displayed. 

If a new value is 

desired enter it 

(YY). 

Press START. 

Press SELECT 
Enter D9. 
The number 
of nulls In 
effect will be 
displayed. 
If a different value 
is wanted, enter the 
hexadecimal value 
(XX). 
4. Press START to 
enable the new null 
count. 

1. Press SELECT. 

2. Enter DA. 

1/3. By pressing the 
SELECT or 
REVIEW key, scroll 
to the desired 
baud rate. 
4. Press START. 



SIZE R EC XX 



SIZERECYY 



SIZE RECORD 



Da 



D8 



1. 
2. 



3. 



NULL COUNT 01 D9 



NULL COUNT XX D9 



NULL COUNT 



BAUD RATE XXXXX DA 



1. 

2. 

#3. 



Press SELECT. 
Enter DB. 
Press SELECT 
until the desired 
parity setting 
appears in the 
display. 
Press START. 



BAUD RATE 



PARITYXXXX 



DB 



PARITY 



#Entry point when scrolling or stepping through the menu. Make sure you have pressed START after the function name and number 
have been displayed. This action initiates the operation. 
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Table 3-2. Select Functions (continued) 











ENTRY 




CODE 


MENU DISPLAY 


DESCRIPTION 


KEY SEQUENCE 


DISPLAY 




DC 


STOP BITS 


DC 


Allows you to select either one or 


1. Press SELECT. 












two stop bits. 


2. Enter DC. 
K3. Press SELECT 
until appropriate 
number of stop 
bit(s) appear. 
4. Press START 


STOP BITS XXX 
STOP BITS 


DC 


F9 


TIMEOUT 


F9 


Selects the standard 25-second I/O 


1. Press SELECT. 












timeout. Selecting a "yes" display 


2. Enter F9. 


TIMEOUT YES 


F9 








means the timeout Is "on". Selecting 


«3. Press SELECT. 












a "no" display means the timeout is 


until the desired 












disabled. 


setting appears (i.e. 
yes or no). 
4. Press START to 
place the selected 
state in effect. 


TIMEOUT 


** 


FA 


CHAR OUTPUT 


FA 


After this code is entered, enter the 


1. Press SELECT. 












hex code for an ASCII character (see 


2. Enter FA. 


CHAR OUTPUT 


m 








Appendix B). The character is trans- 


#3. Enter hex value of 












mitted to the port each time you press 


ASCII character. 


CHAR OUTPUT 


XX 








START. This function is inhibited in 


4. Press START. 


CHAR OUTPUT 


/^XX 








remote control. 


5. Repeat step 4 to 
repeat the character. 
Repeat steps 3 and 
4 to select other 
characters. 


CHAR OUTPUT 


^xx 


FB 


PORTEN/DIS 


FB 


Enables Standard Remote Control and 
the Input Interrupt and forces the RTS 


1. Press SELECT. 

2. Enter FB. 












line high at all times for remote control 


i?3. Press SELECT until 


PORTEN/DIS 


FB 








from peripherals requiring hardware 


the appropriate port 












handshake. The default at power-up is 


setting appears in 












RTS low and Remote Control and 


the display. 












Interrupt disabled. 


4. Press START to put 
this port setting 
into effect. 


PORTEN/DIS 


»« 


FC 


REMOTE ON OFF 


FC 


Allows you to turn remote control 
on and off remotely via hexadecimal 


1. Press SELECT. 

2. Enter FC. 












codes you select. (Applies to both 


#3. Enter on code XX; 


RMTONOFF 


0000 








standard and Optional Computer 


Press START. 


RMTONOFF 


XX 00 








Remote Control.) See Appendix D 


4. Enter off code YY. 


RMTONOFF 


XXYY 








for a more detailed description. 


5. Press START. 


RMTONOFF 


** 



#Entry point when scrolling or stepping through the menu. Make sure you have pressed START after the function name and number 
have been displayed. This action initiates the operation. 
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Figure 3-11. Opening the UV Lamp Cover Door 



3. Select the appropriate erasure time according to the 
PROM manufacturer's specifications. The programmer 
defaults to 35 minutes. Go to step 5 if you have already 
set the UV timeout (or if the default timeout is being 
used.) 

4. Enter the time value chosen by executing select function 
FD (UV Timer Set). Refer to table 3-2. 

5. Close the UV lamp cover door. 

6. Press the UV key located on the programmer's front 
panel. The UV LED is lit and the PROMs are in the 
selected erasure cycle. 

NOTE 

1. The serial paper tape reader cannot be used 
while the UV lamp is activated. 

2. At this point in the procedure, pressing the 
UV key while the lamp is on causes the 
programmer to reset itself to the original UV 
tinteout selected. 

3. UV lamp on time is lengthened in 
conjunction with other machine operations. 

7. When the UV timeout expires, the UV LED turns off. 
Your MOS PROMs are now erased. 

8. Open the UV lamp cover door and remove your PROMs. 



CAUTION 
The UV lamp cover door closes on an interlock 
switch. If the door is opened during the erase cycle, 
the UV lamp will automatically switch off 
preventing any possible UV lamp radiation 
exposure. DO NOT DEFEAT THE OPERATION OF 
THIS INTERLOCK SWITCH. EXPOSURE TO UV 
LAMP RADIATION IS DANGEROUS TO EYES AND 
SKIN. 



3.7 SOURCE/DESTINATION METHOD OF 
SYNTAX 

The 22B uses a source/destination method of syntax 
when operations are executed with the COPY and VERIFY 
keys. 

The COPY and VERIFY function keys tell the 
programmer whether the data is to be copied from one 
medium to another or verified against other data to ensure 
they are identical. These keys initiate the operation and are 
used in conjuction with the source/destination keys (PORT, 
RAM and DEVICE). 

The operator initiates the operation by chosing either 
the COPY or VERIFY key and then specifies the source of 
data (PORT, RAM or DEVICE) and then the destination for 
that data (again, either PORT, RAM or DEVICE). By using 
table 3-3, you can determine, based on the 
source/destination concept, the operation you wish to 
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execute. This table also provides you with the operational 
flowchart's figure location within this manual. 

When the COPY key is used, data is moved from the 
source to the destination; for example, from the 
programmer data RAM to a blank device in the socket. At 
the completion of this operation the device will contain a 
copy of the data in the programmer data RAM-the device is 
now "programmed." 

When the VERIFY key is used, the programmer makes 
a byte-by-byte comparison of the data in RAM with the 
data in a programmed device or input from the serial port. 
In a Verify operation, data in two mediums is compared, 
rather than transferred. 



3.7.1 GENERALIZED KEY SEQUENCE SYNTAX 

The generalized key sequence syntax for the COPY and 
VERIFY funtion keys is: 

[function] [source] XXXX/YYYY [destination] 7777 [START] 

XXXX, YYYY , and ZZZZ are parameters associated 
with the source/destination keys. XXXX is the beginning 
source address. YYYY is the source block size and 7777 is 
the beginning destination address. Table 3-4 provides the 
useage, definition, and default values for these parameters. 
If the default values are correct, it is not necessary to enter 
them in the key sequences for the operation. 



Table 3-3. COPY and VERIFY keyboard Operations 



COPY KEY 



DESTINATION 



DEVICE 

(blank device! 




DEVICE 
I master device) 



RAM 

(programmer 

data RAMI 



PORT 
(peripheral) 



PROGRAM DEVICE 
Sea Figure 3-5 




RAM 
(programmer data RAM) 



LOAD FROM DEVICE 
See Figure 3-3 



BLOCK MOVE 
See Figure 3-7 



INPUT FROM PORT 
See Figure 3-4 



PORT 
(peripheral) 




OUTPUT TO PORT 
See Figure 3-6 




VERIFY KEY 



DESTINATION 



SOURCE 



DEVICE 
(master 
device) 



RAM 

(programmer 

data RAM) 



PORT 
(peripheral) 



DEVICE 

(previously programmed 

device) 



RAM 
(programmer data RAM) 




PORT 

Iparipheral) 



Source/ Destination Combination 
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Table 3-4. Address Parameters 



KEY 



DEVICE 



RAM 



PORT 



DENOTED BY 



DEVICE 
RAM 
PORT 



XXXX or ZZZZ 



XXXX or 7777 



XXXX or 7777 

(6 or 8 digits for 16-bit 

translation Formats 



ADDRESS 
PARAMETER 



YYYY 



Begin Device 
Address 



Begin RAM 
Address 



Address 
Offset 



Block Size 



•Whenever defaults are in effect ADD R is displayed for 
address parameters and SIZE is displayed for Block Size. 



3.8 STANDARD REMOTE CONTROL 

The 22B's Standard Remote Control capability allows 
control of the programmer's operations from a terminal. 
Your 22B also features computer remote control which is 
described In Appendix C. 

NOTE 
To allow operation of the 22B in Standard Remote 
Control, Select Function FB must be set to the 
Port enable mode. As long as the controlling 
instrument is properly interfaced (see Section 2. 
Installation), all operations can be done either on 
the programmer keyboard or the controlling 
instrument. 

3.8.1 COMMAND PROTOCOL 

The syntax for Remote Control is similar to that of 
keyboard operations, using the source/destination syntax 
method. 

When keying in commands from a terminal, the 22B 
recognizes the first two characters of each command 
(except REVIEW), as shown in table 3-5. 



DEFINITION AND DEFAULT 



First device address from which data is 
output or to which data is input. The default 
is 0. To return to the default value press 
the REVIEW key or enter 0. 

First data RAM address from which data is 
output or to which data is input. The default is 
0. To retun to the default value press the 
REVIEW key or enter 0. 

When addresses larger than RAM are to be 
dealt with, the address offset is subtracted from 
all addresses on input and added on output. 
The result is added to the Begin RAM Address. 
The default is on output and the first 
incoming address on input. If you change the 
Address Offset and want to return to the 
default, enter FFFF. This will return you to the 
default. 

The number of bytes to be transferred. 
The default value is the device size in 
device-related operations. In port-related 
operations it is from the first RAM address 
specified to the end of RAM. To return to the 
default value, press REVIEW or enter 0. 



Table 3.5. Command Entry In Remote Control 



KEYBOARD 
COMMAND 



COPY 

VERIFY 

PORT 

RAM 

DEVICE 

SELECT 

REVIEW 

EDIT 



REMOTE 
CONTROL COMMAND 



ca 

VEv 

POv 

RAv 

DEv 

SEv 

/ 

EDv 
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The space bar (denoted by v) used after the command 
acts as a delimiter, setting the boundaries for that 
command. The programmer will not define the characters 
input until the space bar is used. And since the programmer 
only recognizes the first two characters, some variation is 
possible. For example: 

COvDEvXXXXvYYYYvTOvRAvZZZZICRl 

COPYvDEVICEvXXXXvYYYYvTOvRAMvZZZZICRl 

In the examples above, the programmer will load the 
data in the device into the prgrammer RAM, in the same 
way as a Load from Device is done from the keyboard. 

The carriage return [CRl at the end of the line acts as 
an execute key. As characters are input to the programmer, 
they are stored until the [CR] is input, signalling the 
programmer to execute that line of characters. 



The word "TO' 
destination. 



NOTE 
' must be keyed in prior to the 



3.8.2 COMMAND ENTRY 

There are two methods of command entry, direct or 
interactive. 

In direct command entry, you type in the commands, 
using the space bar between words, as shown in the 
examples in paragraph 3.8.1. X, Y, and Z values are 
optional. 

The interactive method streamlines the entries required 
of the operator. In the interactive method, you key in the 
function, then press [CR]. The terminal displays prompt you 
just as the 22B keyboard does with, for example, COPY 
DATA FROM > if the COPY key is used. The operation 
occurs just as it does when using the programmer's 
keyboard except that you key in commands rather than 
pressing keys on the 22B. 

When entering data on the terminal, the slash (/) is 
used in place of the REVIEW key. When pressed, it will 
delete the previous character or characters. It will not delete 
anything prior to a space. 

3.8.3 INPUTTING PARAMETERS 

The parameters required are the same as those given in 
table 3-4 for keyboard operations. The values entered must 
be valid 4-digit hexadecimal values. When the default value 
is satisfactory, no new value needs to be entered. If it is 
necessary to skip over the source address (when its default 
is correct) and change the block size, input a comma (,) or 
the space bar. Figure 3-12 shows examples of inputting 
parameters. 



WHEN DEFAULT VALUES ARE ALL CORRECT: 

DIRECT ENTRY 

COvDEuTOvRAiCRl 
INTERACTIVE 

COICRI 

ICOPY DATA FROM > displayed on tetminall 

DEICRI 

(DEV ADDR.SIZE > displayed on terminal) 

TOvRAICRl 

(CO DEV> RAM ADOR > displayed on terminal! 

NOTE 

The command.'! shown here are examples 
only The complete lisl at commands is 
in Tahle 3 6 

WHEN NO DEFAULT VALUES ARE CORRECT 

DIRECT ENTRY 

COvDEvXXXX.YYYV„TOvRAvZZZZ!CR! 

INTERACTIVE 

COICRI 

ICOPY DATA FROM> displayed on terminall 

DEICRI 

IDEV ADDR.SIZE > displayed on TerminaU 

XXXX.YYYYvTOyHAICRI 

ICOPY DEV> RAM ADDR > displayed or terminall 

ZZZZICRI 

WHEN SOURCE ADDRESS DEFAULT IS CORRECT AND BLOCK SIZE DEFAULT 
IS INCORRECT: 

DIRECT ENTRY 

COvDEV, XXXX„TO„RAICRI 

INTERACTIVE 

COICRI 

ICOPY DATA FROM > displayed on terminal) 

DEICRI 

(DEV ADDR.SIZE > displayed on terminal) 

.YYYYvTOvRAICR! 

(COPY DEV > RAM ADDR > displayed on terminallCRI 



Figure 3-12. Inputting Remote Control Parameters 

3.8.4 COPY AND VERIFY OPERATIONS 

Table 3-6 lists the basic Remote Control protocols for 
Copy and Verify operations. Each is a "worst case" 
example, showing entry of all parameters. These will not be 
necessary when the default values are satisfactory. 

3.8.5 EDIT OPERATIONS 

There are three variations to Remote Control Edit 
operations. 

• To view the last address edited (the default is 0), 
key in: 

ED[CR] 

• To view a specific address, key in: 



EDvHHHHLCRl 



desired address 
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Table 3-6. Remote Control Commands 



OPERATION 



DIRECT ENTRY 



ENTRY 



INTERACTIVE ENTRY 

TERMINAL DISPLAY 



Input from Port 



Load from Device 



COvPOvXXXX'vYYYYvTOvRAvZZZZ- 

+ [CR] 



CaOEvXXXXvYYYYvTOvRAvZZZZ + [CR] 



Program Device 



CaRAvXXXXvYYYYyTOvDEvZZZZ+ [CR] 



Output to Port 



Block IVIove 



Verify Device 



COvRAvXXXX.YYYYvTOvPOvZZZZ* + [CR] 



COvRAvXXXXvYYYYvTOvRAvZZZZ+ [CR] 



VEvRAXXXXvYYYY«TOvDEvZZZZ+ [CR] 



Input Verify 



VEvRAvXXXXvYYYYvTOvPOvZZZZ* + [CR] 



CO[CR] 

PO[CR] 

XXXX, YYYY»TaRA[CRl 

ZZZZ[CR] 



CO[CR] 

DE[CR] 

XXXX, YYYYvTO»RA(CR] 

ZZZZ[CR] 

+ FFPP 

CO[CR] 

RA(CR1 

XXXX, YYYYviaDEICR] 

ZZZZ[CR] 

+ FFPP 

CO[CR] 

RA[CR] 

XXXX, YYYYvTaPO[CRl 

ZZZZ[CR] 

CO(CR] 
RA[CR] 
XXXX, YYYYvTa'RA[CR] 

zzzzrcR] 

VE[CR] 

RA[CR] 

XXXX, YYYYvTOvDE[CR] 

ZZZZ[CR1 

+ FFPP 

VE[CR1 

RA[CR] 

XXXX, YYYYvTaPO[CR] 

ZZZZ[CR] 



COPY DATA FROM > 
POR ADDR, SIZE > 
COPY POR>RAM ADDR > 



COPY DATA FROM > 

DEV ADDR, SIZE > 

COPY DEV > RAM ADDR > 



COPY DATA FROM > 
RAM ADDR, SIZE > 
COPY RAM > DEV ADDR > 



COPY DATA FROM > 
RAM ADDR, SIZE > 
COPY RAM > POR ADDR > 



COPY DATA FROM > 

RAM ADDR, SIZE > 

COPY RAM > RAM ADDR > 



VERIFY DATA FROM > 
RAM ADDR, SIZE > 
VE RAM > DEV ADDR > 



VERIFY DATA FROM > 

RAM ADDR, SIZE> 

VE RAM >POR ADDR >• 



+ Enter Family and Pinout Codes. 

* I/O offset address XXXX or 7777 js six or 8 digits if 16-bit data translation format is in effect. 



• To enter at a specific address, enter: 
EDvHHHH«,HH[CR] 

desired address data* 

*The exact number of digits will vary depending on the base 
specified. 

Just as in keyboard Edit operations. Remote Control 
Edit operations take into account any previously set device 
address parameters. 



3.8.6 SELECT FUNCTIONS 

In Remote Control it is possible to display the whole 
Select Function menu at one time. This is done by entering: 

SE[CR1 

Figure 3-13 shows the Select Function menu. 



Individual Select Functions can be accessed in two 



ways. 
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Select Functions not displayed here are not available in Remote Control. 



To access, enter IN [CRJ or SEvASfCRl 



1 1 



SWAP NIBBLES 


A1 


FILL RAM 


A2 


INVERT RAM A3 


CLEAR ALL RAM 


A4 


SPLIT RAM 


A5 


SHUFFLE RAM 


A6 


DEVICE SIZE Be 


SUMCHECK RAM 


B1 


SYSTEM CONFIG 


B2 


FORMAT NUMBER 


B3 


DISPLAY TEST 89 


DSPFAM/PIN 


CC 


VIEW ID 


CD 


NORMAL REJECT 


CE 


ONE PULSE REJCF 


LEADER OUTPUT 


D7 


SIZE RECORD 


D8 


NULL COUNT 


D9 


BAUD RATE DA 


PARITY 


DB 


STOP BITS 


DC 


PROGRAM COUNT 


F0 


REMOTE MODE F1 


LOCK DATA ON 


F3 


NIBBLE MODE 


F4 


BINARY BASE 


F5 


OCTAL BASE F6 


HEX BASE 


F7 


BYTE/NIB MODE 


F8 


TIMEOUT 


F9 


PORT EN/DIS F8 


RMTONOFF 


FC 


UV TIMEOUT 


FD 


PWR DOWN SAVE 


FE 









Figure 3-13. Select Function fVlenu in Remote Control 



• Entering tlie first two letters of the Select Function (as 
shown in Figure 3-13) followed by a [CR]. 

• Entering SEvHH[CR] where HH is the hex code for the 
desired Select Function (when no additional parameters are 
required), or entering SEvHHvXXXX[CR] when XXXX is a 
parameter required for that Select Function. 



To view the default values in effect for a specific Select 
Function, enter SEvHH[CR]. This will display the value in 
effect. 

To view the entire data translation format menu: enter 
either the first two letters, FO, followed by a [CR] or 
SEvB3[CRl. The entire menu and the format currently in 
effect will be displayed as in figure 3-14. 



3-31 
10-990-0004 



Default value or format currentty in effect. 




BINARY 


10 


HEX SPCE STX 


50 


DEC BINARY 


11 


BNPF 


01 


BNPFNOSTX 


05 


BHLF STX 


02 


BHLF NO STX 


06 


B10F STX 


03 


B18FN0STX 


07 


5-BNPFSTX 


08 


5-BPFNOSTX 


09 


SPECTRUM STX 


12 


SPECTNOSTX 


13 


OCTAL SP STX 


30 


OCTAL SP SOH 


35 


OCTAL PC STX 


31 


OCTAL PC SON 


36 


OCTAL APOST 


32 


OCTAL SMS 


37 


HEX SPCE SOH 


55 


HEX PCNT STX 


51 


HEX PCNT SOH 


56 


HEX APOST 


52 


HEX SMS 


57 


HEX COMA STX 


53 


HEX COMA SOH 


58 


RCA COSMAC 


70 


FAIRCHILD 


80 


SIGNETICS 


85 


MOS TECH 


81 


MOTOROLA EX 


82 


INTEL MDS 


83 


TEXTRONIX 


86 


MOT. EXORMAX 


87 


INTEL MCS-86 


88 


HP64000ABS 


89 


Tl SOSMAC 


90 















Figure 3-14. Data Translation Format IMenu in Remote Control 



NOTE 
The following Select Functions can be viewed 
in Standard Remote Control, but cannot be 
changed: 

• Baud Rate DA 

• Parity DB 

• Stop Bits DC 

• Port Enable FB 

• Timeout F9 



3.9 ERROR CODES 

Table 3-7 gives descriptions and corrective actions for 
the 22B's error codes. 
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Table 3-7. Error Codes 



DISPLAY 



DESCRIPTION 



CORRECTIVE ACTION 



NO ID FOUND A1 



INVALID ID 



A2 



SORC/DESTERR 15 



COMMAND ERROR 17 



NONBLANK 



ILLEGAL BIT 



VERIFY FAIL 1 



20 



21 



PROGRAM FAIL 22 



23 



VERIFY FAIL 2 24 



NO SOCKET ADP 25 



WRONG SKTADP 26 



RAM EXCEEDED 27 



FAM/ PIN ERROR 30 



EXCSS CURRENT 31 



FAM /PIN ERROR 34 



DEVICEERROR 35 



BAD CAL STEP 38 



FRAME ERROR 41 



OVERRUN ERROR 42 



Programmer failed to detect an electronic 
identifier in the device. 

Device cannot be programmed with 

the current family and pinout codes in effect. 

Illegal source/destination key sequence was 
entered. 

Illegal key sequence while in Standard 
Remote Control. 

Device failed the blank test. 

Not possible to program the device due to 
already programmed locations of incorrect 
polarity. 

The program electronics were unable to 
program the device. 

The device data was incorrect on the first 
pass of the automatic verify sequence during 
device programming. 

The device was incorrect on the second 
pass of automatic verify sequence during 
programming. 

A device-related operation was attempted 
without any socket adapter installed. 

Operation was attempted with the wrong 
socket adapter installed. 

There is insufficient RAM to program the 
device; the total allotment of RAM resident 
is less than the word limit of the device. 

An incorrect family and pinout code was 
entered from front panel control. 

In the operation just attempted, the device 
was drawing more current than the device 
manufacturer's specification. 

An incorrect family and pinout code 
was entered from remote control. 

Either an attempt was made to program a 
faulty device, or a program operation was 
attempted at an empty socket. 

An inappropriate calibration step was 
entered. 

The serial interface detected a start bit but 
the stop bit was incorrectly positioned. 

The serial interface received characters when 
the programmer was unable to service them. 



Enter the correct family and pinout code 

for the device. This information is listed in table 1-1. 

Consult table 1-1 for the correct family and 
pinout codes for the device and reenter this 
information into the programmer. 

Check key sequence and re-enter. 



Check key sequence and re-enter. 

Press START and try to program the device. It will 
abort if the nonblank bits prevent programming. 

Erase the device if possible or discard it. 



Either the device Is bad or the programming module is 
inoperative or out of calibration. 

This error indicates that the device failed the low 
voltage verify; the data in the part is not the same as 
the RAM data. 

This error indicates that the device failed the high 
voltage verify; data in the part is not the same as the 
RAM data. 

Install the appropriate socket adapter. See table 1-3. 

Install the appropriate socket adapter. See table 1-3. 

Program smaller parts or buy enough extended RAM. 
If enough RAM is installed, it may be faulty. 

Check table 1-1 for the correct family and 
pinout codes for your device and reenter. 

If the device is faulty, replace it. If this Is not the 
problem the fault may be with the programming 
electronics. Consult the troubleshooting information in 
Section 4. 

Check table 1-1 for the correct family and 
pinout codes for you device and reenter. 

Replace the bad device or insert a device into the 
appropriate socket and then attempt a program 
operation. 

Recheck the measurement chart (see Section 4) for 
the correct calibration step and try again. 

Check the baud rate and stop bit setting. 
Check the baud rate and stop bit setting. 
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Table 3-7. Error Codes (continued) 



DISPLAY 



DESCRIPTION 



CORRECTIVE ACTION 



110 TIMEOUT 



I/O OVERRUN 



UOVFYFAIL 



IRQ ERROR 



I/O FORM ERR 



46 



48 



52 



RAM WRITE ERR 63 



RAM DATA ERR 64 



66 



NON-HEX CHAR 67 

DATA LOCKED 68 

PARITY ERROR 81 

SUMCHECKERR 82 



INVALID DATA 84 



INVALID FORM 90 



I/O FORM ERR 91 



I/O FORM ERR 92 



93 



BAD REC TYPE 94 



BLOCK MOVE ERR 97 



DEV EXCEEDED 98 



No character (or only nulls and rubouts) 
were received on serial Input for 25 seconds 
after pressing the START kfey, or no 
characters could be transmitted for a period 
of 25 seconds due to the state of the 
handshake lines. 

The serial port input buffer received too 
many characters after the handshake line 
informed the sending device to stop. 

The data from the serial port did not match 
the data in RAM. 

The programmer is unable to write the 
intended data in RAM. 

The programmer detected a spurious change 
in RAM data. 



The IRQ line to the processor was held 
low for no apparent reason. 

Programmer received a non-hex character 
in Computer Remote Control. 

Data locked via Select Function F3. 

The incoming data has incorrect parity. 

The sum-check field received by the 
grogrammer does not agree with its own 
calculated sum-check. For ASCII Binary 
formats, this error message indicates a 
missing F character. 

The programmer received invalid or not 
enough data characters. 

Non-hex characters (formats 81-86) 

Non-existent I/O format is selected in 
Computer Remote Control. 

The programmer received an invalid 
character in the address field. 

The address check was in error. (Tektronix 
Hexadecimal format only.) 

The number of input records did not equal 
the Record Count. (MOS Technology 
format only.) 

The record type was in error. (Intel- 
Intellec 8/MDS format only.) 

Block Move was attempted outside RAM 
boundaries. 

Programming data exceeded the last device 
address. 



Check all connections; then restart operation. 



Make sure the handshake lines are hooked up and 
operative. 



Failure of the associated RAM chip; replace the failed 
chip. 

Reload data into RAM. If problem persists, service the 
programmer or notify your local Data I/O Service 
Center. 

Ignore. If the error persists, service the programmer. 



Enter correct character. 

Use the password to release data. 

Check the parity setting and try again. 

Check all connections of units in the system, data 
format, and data source, and then try again. 



Check the connection of all units in the system, data 
format and data source, and then try again. 

Enter a legal format code. 

Check the connection of all units in the system, data 
format, and data source, and then try again. 

Check the connection of units in the system, data 
format, and data source, and then try again. 

Check the connection of all units in the system, 
data format, and data source, and then try again. 

Check the connection of all units in the system, data 
format, and data source, and then try again. 

Redefine parameters. 
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SECTION 4 

MAINTENANCE/ 

CALIBRATION/ 

TROUBLESHOOTING 



4.1 OVERVIEW 

The support material in this section has been provided 
to help you keep your 22B in optimum operating condition. 
General maintenance practices are discussed in section 4.2, 
and the basic troubleshooting procedures are described in 
section 4.4. For those 22B users who prefer to do their own 
calibration, detailed set up procedures, measurement charts 
and timing diagrams are provided in section 4.3 of this 
manual. 

4.2 MAINTENANCE 

Regular maintenance of the 22B consists of cleaning 
(section 4.2.1) and inspection (section 4.2.2). 

4.2.1 CLEANING 

Inspect the 22B inside and out for accumulated dirt or 
dust. To gain access to the inside of the 22B, refer to 
section 4.3 and figure 4-1 for disassembly instructions. To 
clean the 22B: 

1 . Wipe any dust or dirt off the outside of the 22B with a 
clean, damp cloth. 

NOTE 
Do not use abrasive cleaners or so/vents. 

2. Remove dust from the circuit boards with a blast of dry, 
compressed air or a clean, soft-bristled brush. 

4.2.2. INSPECTION 

You can help prevent malfunctions by periodically 
inspecting your 228. Check cable connections, circuit board 
and component mounting for shorts, opens, or unstable 
continuity. 

If you find heat-damaged components, be particularly 
careful to find and correct the cause of the overheating. 
This situation, however, is an abnormal condition. If you 
cannot determine the cause of overheating, contact your 
nearest Data I/O Service Center. 

4.3 CALIBRATION 

The need for calibration varies with how much you use 
your 22B. Generally, we suggest calibration whenever: 
1) programming yields fall below the manufacturer's 
recommended minimums, 2) troubleshooting has been 
completed, or 3) if the user's company policy requires 
periodic calibration certification. 

Calibration of the 22B consists of two parts: 

1. DC calibration— consists of measuring and adjusting 
critical DC voltage levels generated by the 22B (steps 
1-20 on the measurement chart). 



2. Waveform observation— enables observation of 

waveforms on an oscilloscope to ensure compliance with 
the device manufacturer's critical voltage and timing 
specifications (steps 21-22 on the measurement chart). 

The following equipment is required for calibrating the 
22B: 

• Three and a half digit, digital voltmeter (DVM) 

• Dual trace oscilloscope (Tektronix 465 or equivalent) 

• Potentiometer adjustment tool (tweaker), or 1 /8" flat 
blade screwdriver. 

• Resistors: 

20 ohm 2 watt 

100 ohm 1/4 watt 

100 ohm 2 watt (no wire wound) 

110 ohm 10 watt 

120 ohm 1/4 watt 

135 ohm 10 watt 

NOTE 
All resistors should be within ±1% of 
nominal value. 

To prepare your 22B for calibration, follow these 
procedures: 

1 . Turn the programmer power off; see section 3.3 for 
details. 

2. Disassemble the 22B by referring to figure 4-1 and 
following these instructions: 

a. Turn the programmer so that the rear panel faces 
you. Remove the screw located in the top-central 
portion of the panel. 

b. Stand the programmer on end so that the bottom of 
the programmer faces you. The programmer's feet 
should be firmly planted on the table and the carrying 
handle should be pointing up. 

c. Remove the 8 screws from the bottom of the 
programmer. 

d. Return the programmer to its normal upright position 
(as if you were going to operate it.) 

e. Firmly grip and pull up on the top left and right hand 
sides of the programmer; pulling the top panel 
towards you. 

f . Lay both disassembled sections of the programmer on 
a flat surface. 
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4-1a) Turn the programmer so that the rear panel 
faces you. Remove the screw located in the 
top-central portion of the panel. 



4-1b) Stand the programmer on end so that the 

bottom faces you. Remove the 8 screws from 
the bottom of the programmer. 





WARNING 
Do not remove these screws. 



4-1 c) Return the 

programmer to its 
normal upright 
position. To gain 
access to the test 
points and 
adjustment locations 
inside the 22A; pull 
the back of the 
programmer up and 
towards you. 





4-1d) Lay both disassembled 
sections on a flat surface. 



Figure 4-1. Disassembly of the 22B 
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4.3.1 DC CALIBRATION 

The DC calibration procedures described in this section 
enable you to checl< and adjust critical DC voltage levels 
generated by the 22B. To follow these procedures, use the 
measurement chart at the end of this section. This 
measurement chart contains the information necessary for 
all DC calibration tests. This information Is included on the 
measurement chart in columns with the following headings: 

• Step No.— tells which step to use for each test. Step 
numbers are set at the programmer keyboard and 
reflected in the display. 

• Test No.— identifies individual tests. 

• Test Description— identifies the functions being tested. 

• Measurement Test Location— tells which socket pins, 
circuit boards, or test points to probe for measuring 
voltages. 

• Measurement— specifies allowable measurement ranges. 
If a reading falls outside the range and you cannot adjust 
it to within the range, do not use the 22B until the 
problem is corrected. 

• Adjustment Location —tells which potentiometer to 
adjust if a measurement is out of range. 

• Comments— gives special instructions for particular tests. 

The DC calibration procedures are as follows: 

1 . Remove any devices that may be in either the fixed 
28-pin front panel socket, or the socket adapter. 

2. If you have not already done so, turn the programmer 
power on (section 3.2). 

3. Put the programmer in the calibration mode. The key 
sequence for doing this is: 

a. Press SELECT. 

b. Enter CI 

c. Press START to execute calibration step 1 (or to 
increment step number). 

d. To jump ahead to an advanced calibration step, enter 
the desired calibration step number and press START. 

e. Decrement a calibration step by pressing REVIEW. 

4. Perform the calibration steps on the measurement chart. 
For steps 6 through 10, refer to the figures at the end of 
the measurement chart to observe the bit switch rise 
waveforms, the DAC step waveforms, and the current 
DAC step waveform. 

For each calibration step on the measurement chart, do 
the following: 

• Take measurement readings at the device sockets or test 
points indicated in the measurement chart; figure 4-2 
shows the pin numbers for the device sockets; figure 4-3 
shows test points. 

• Ground the digital voltmeter to pin 14 on the fixed 28-pin 
front panel socket. 



Socket 2* 










1 

20 


GND 


40 
21 










1 





(Fixed 28-Pin 

Socket on the 

22B Front Panel) 



Optional Socket Adapter 



*Also, the socket residing on the optional 
socket adapters is referred to as socket 2 
In the measurement chart. 



Figure 4-2. Pin Numbers of the Device Sockets 

• The adjustment pots on the waveform generator and 
controller boards enable you to make adjustments when 
your measurements do not match the measurement 
chart; figure 4-3 shows the location of these adjustment 
points. 

• Access each new step by pressing the START key. The 
new step number will appear in the display. To go back 
to a previous test, press the REVIEW key. 

4.3.2 OPTIONAL VERIFY-VOLTAGE CHECKS 

Two calibration steps (19 and 20) have been provided 
to enable you to measure first and second pass verify 
voltages. The family characteristics table in the applicable 
family timing diagram (at the end of this section) defines the 
levels for first and second pass verifications for each family. 
These are provided to help you investigate yield problems; 
no adjustments are available. Under normal circumstances, 
these steps can be eliminated from a routine calibration. 

4.3.3 WAVEFORM OBSERVATION 

NOTE 

1. Steps 21-22 are family specific. These 
steps are optional and 

have been included for your 
convenience. 

2. When observing waveform E2 (chip 
select) during address transition, it 
may momentarily go to VIH. Refer to 
the appropriate timing diagram. 
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You can observe the programming waveforms of your 
22B with an oscilloscope and can compare them with the 
timing diagrams that have been provided at the end of this 
section. In this way, you can measure and compare the 
timing and magnitude relationships against known 
specifications to confirm that the 22B is performing to the 
device manufacturer's specifications. Since the 22B 
generates a large number of waveforms, and all calibration 
adjustments are accomplished in DC calibration, it is only 
necessary to observe waveforms for commonly used devices 
or those that have yield problems. 

During the waveform observation phase of the 
calibration procedure, your 22B uses a firmware routine that 
generates programming waveforms for the data stored in 
system RAM. An oscillosocpe trigger pulse is generated for 
every address increment. This occurs after the reject pulse 
count has been reached for all the bits being programmed in 
the previous data word. The address is automatically reset 
to when the maximum PROM address is reached, and 
incrementing continues. 

The waveform observation procedure described in this 
section calls for filling RAM with data so that it Is possible 
to observe bit-to-program waveforms. The procedure takes 
into account the device type (VOL or VOH) so that for 
either type of PROM a bit-to-program will appear on the 
same socket contact. 

When used with a timing diagram, this procedure 
allows you to compare waveforms on the oscilloscope with 
the waveform photographs on the timing diagram for any 
type of device; a detailed explanation of the timing diagrams 
is provided in section 4.3.4. The waveform observation 
procedure is as follows: 

1. Refer to table 1-1 to determine the family and pinout 
codes. 

NOTE 
Polarity is indicated in the family code. 
Odd numbered families are VOL (blank 
PROM contains logic "1" bits that are 
selectively programmed to a logic "0" 
state-output low) and even numbered 
families are VOH (blank PROM contains 
logic "0" bits that are selectively 
programmed to a logic "1" state-output 
high). If you are in the electronic identifier 
mode (FF FF), use the last selected 
algorithm. 

2. Initiate a load operation (copy device to RAM); refer to 
section 3.4 for details. 

3. Key in family and pinout codes when prompted by the 
programmer. 

4. Rll your programmer's RAM (select function A2) with 
programming data listed in the timing diagram for the 
family code entered: the correct data depends on the 
polarity and technology of the device. 



CAUTION 
Remove all devices before 
entering the calibration mode at 
step 5. Waveform generation may 
damage any device in the socket. 

5. To enter the waveform generation mode at step 21 on 
the measurement chart: 

a. Press SELECT 

b. Enter CI 

c. Enter 21 

d. Press START 

6. To observe erase waveforms for EEPROMs at step 22 of 
the measurement chart: 

a. Press SELECT 

b. Enter CI 

c. Enter 22 

d. Press START 

7. Trigger your oscillosocpe by connecting to TP16 on 
702-1775 board. Refer to figure 4-3. 

8. Ground the scope to the ground (GND) contact of the 
socket with its LED illuminated, the ground contacts are 
shown in figure 4-2. 

9. To observe individual waveforms, refer to figure 4-4 
under the pinout code number entered in step 3. The 
individual socket illustrations give the numbers of the 
socket contacts to probe when obsen/ing the waveforms 
on the timing diagram. 

NOTE 
Considerations helpful in setting up and 
interpreting the waveform displays are 
explained in section 4.3.4. 

4.3.4 DETAILED EXPLANATION OF THE TIMING 
DIAGRAMS 

This manual contains a timing diagram for each device 
family that can be programmed by the 22B. Each timing 
diagram contains a set of waveform photographs that show 
critical programming parameters. To help you use these 
diagrams and photographs, read the information that 
follows and refer to the sample timing diagram (figure 4-4). 

1. FAMILY CODE NUMBER -corresponds to the family 
code number of the device (refer to table 1-1). 

2. FAMILY CHARACTERISTIC TABLE-lists the minimum 
and maximum parameter values; voltage and timing 
parameters other than those listed in this table are to 
be considered non-critical with a ± 10% tolerance. 

3. NOTES — Important information pertaining to a timing 
diagram. 

4. WAVEFORM NAMES-correspond to the pin names on 
the pinout chart (figure 4-5); the pinout chart tells you 
which socket pins to probe when you are observing the 
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10. VOLTAGE 9. EXPANDED 8. MAIN TIME-BASE 

PHOTOGRAPH OR DELAY 

NUMBER TIME-BASE 




7. OSCILLOSCOPE 
GROUND 
REFERENCE 



6. DELAY TIME POSITION 

5. LAYOUT SEQUENCE 
NUMBER 



4. WAVEFORM 
NAME 



3. NOTES 



2. FAMILY 

CHARACTERISTICS 
TABLE 



1. FAMILY CODE 
NUMBER 



Figure 4-4. Sample Timing Diagram 
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waveforms for a particular device pinout within a 
family. (The pinout is indicated by the number above 
each socket on figure 4-5 which corresponds to the 
pinout code on table 1-1). 

We recommend that you use the oscilloscope's external 
trigger mode for waveform observation, since one 
trigger pulse is generated for each address change. 

• BIT NO PROG -always use the 02 (bit 2) contact 
shown on figure 4-5. 

• BIT TO PROG -always use the 01 (bit 1) contact 
shown on figure 4-5. 

5. LAYOUT SEQUENCE NUMBER -used as a reference 
point within each diagram. 

6. DELAY TIME POSITION -indicates the time from the 
start of the main sweep to the start of the delay time. 

7. OSCILLOSOCPE GROUND REFERENCE-ground 
contact on the socket with its LED illuminated. 

8. TIME-BASE AND VOLTS-PER-DIVISION 
SETTINGS — horizontal positioning of the waveforms is 
not critical and may vary slightly from the photographs. 
The important observation is the timing relationship 
between the waveforms In the photographs. You can 
adjust this timing relationship on your oscilloscope to 
set convenient reference points. By taking into account 
any time-base variance, you can also make time 
comparisons between photographs. The time base is 
always the same for different waveforms in the same 
photograph. 

9. EXPANDED PHOTOGRAPH NUMBER -corresponds to 
the photograph number. These detailed photographs 
are included to magnify rapid voltage changes or 
particular pulses in a pulse train. 

10. VOLTAGE— indicates volts per division. The one in the 
upper left corner is for the top trace and the one in the 
lower left corner is for the bottom trace. 

4.4 TROUBLESHOOTING 

The following troubleshooting information is intended 
to help you interpret and isolate failures in the 22B. It is 
recommended that you perform a complete calibration 
before consulting this section. If the problem still persists, 
use this section along with the information in section 5 
(Circuit Description) and the schematics at the end of this 
manual to isolate and solve the malfunction. Some of the 
troubleshooting steps that follow require that you gain 
access to the inside of the programmer. Refer to the 
disassembly illustrations in figure 4-1. 

4.4.1 PROGRAMMER DOES NOT POWER UP 

If the programmer does not power up: 

1 . Check that the power supply line fuse is intact (section 
2.4.2). 

2. Check that the AC power selection is correct (section 
2.4.1). 



3. Check that all interconnecting cables are plugged into 
their appropriate receptacles. 

4. Check that the fan is operating and that the secondary 
power supply fuses are good and intact. 

4.4.2 ERRATIC PROGRAMMER DISPLAY OR NO 
KEYBOARD RESPONSE 

If the programmer display is erratic it usually indicates a 
problem with the microprocessor, its associated circuitry or 
one of the memory circuits. Also, if there is no response 
from keyboard commands, this indicates a problem with the 
keyboard and/or display circuitry. In this case: 

1 . Check that all interconnecting cables are plugged into 
their appropriate receptacles. 

2. Verify that all PROMs are installed properly. Also check 
that there are no bent leads on these socketed PROMs. 

4.4.3 PROGRAMMER WILL NOT PERFORM A DEVICE- 
RELATED OPERATION PROPERLY 

If the programmer will not perform a device-related 
operation properly: 

1 . Check to make sure the correct family and pinout codes 
are entered. Consult table 1-1. 

2. Enter the calibration mode and step through the 
measurement chart verifying all the voltages in steps 2 
through 20. 

3. Observe the waveforms according to the instructions in 
section 4.3.3. 

4.4.4 PROGRAMMER WILL NOT PERFORM A PORT- 
RELATED OPERATION PROPERLY 

If the programmer will not perform a port-related 
operation properly: 

1. Verify that the correct data translation format code is in 
effect. Consult table A-2 in Appendix A. 

2. Check that the correct baud rate, stop bit(s) and parity 
setting are in effect. Refer to section 2.6. 

3. Check that the RS232 cabling between the programmer 
and the host /peripheral is in conformance to the 
instructions in section 2.6. 

4. Check the RS232C voltages for the proper levels. 
Consult table 2-3. 

5. Check to make sure the UV lamp is turned off when 
using the serial paper tape reader. 

4.4.5 PROGRAMMER ULTRAVIOLET (UV) LAMP WILL 
NOT ERASE MOS PROMs PROPERLY 

CAUTION 
Always remember to protect your 
eyes and skin from damaging 
ultraviolet light rays when following 
the procedures in this section. 



4-7 
10-990-0004 



If the UV key on the front panel Is depressed, and the 
UV LED Indicator does not light: 

1. Check the UV safety Interlock switch located on the UV 
cable assembly (709-0091). The assembly is located 
under the front panel. 

If the UV LED is activated when the UV key is depressed: 
1. Check the voltage at pin 4 of the UV lamp driver 
connector J204. The voltage at this point should be an 
approximately 35 volts peak at 20 kilohertz. If the 
voltage Is approximately 80 volts peak, then the 



problem is either the UV tube itself or the start relay. If 
the voltage is less than approximately 35 volts, the 
problem is likely to be associated with the UV drive 
circuitry. 

Verify that the start relay is working properly. Do this 
by measuring, at the moment the UV key is depressed, 
the voltage at pin 2 of the UV lamp connector J204. 
The voltage level should be 10 to 20 volts peak for 
three seconds. The voltage will then drop to 5 volts 
peak. 
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waveform, always use the 01 
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Release 
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STEP 


TEST 
NO 


TEST DESCRIPTION 


MEASUREMENT ^Amrt g^^^.^^ 

.Snrkpt/Pin<; Test Points 


MEASUREMENT 


ADJUSTMENT 
LOCATION 


COMMENTS 


MIN 


NOM 


MAX 


1 


1 


All voltages off 


All 


-O.IV 




0.4V 


R70 702-1775 


Far.tnry only. fldjii<;t pnt fully 


















r.ncintpr-rlnflfuji t;p 


2 


2 


.... ._, .. 
V reference 


702-1775/TPlO 


4.80V 




5.?0V 








3 


Comparator reference 


702-1775/TP18 


1.45V 


1.50V 


1.55V 


R49 702-1775 


Ad.iust in order of nccuranr.e. 




4 


Load supply 


702-1775/TP14 


17.5V 


18.0V 


18.5V 


R50 702-1775 






5 


CE suppl.y 


1/20 


32.9V 


.33.0V 


.33.1V 


Rfi? 7n?-177.5 


Nn Inad rnnrlitinn 




6 


Vrn supply 


1/28 


4.95V 


5.00V 


5.05V 


R65 702-1775 


No load condition. 




7 


Bit supply 


1/11 


25.9V 


26.0V 


26.1V 


R59 702-1775 


No load condition. 




8 


Clamp supply 


702-1770/TP4 


25.3V 


25.4V 


25.5V 


R19 702-1770 


Turn pot counter-clockwise until 


















vnltflge is .?V grpflter than 


















nominal valiip; thpn turn rlnrk- 


















wise until unltagp jiji^t rparhp-; 


















nnminal ualup. 




9 


Socket 1 LED 












nnnf irm ^nrkpt 1 1 FO "" 




10 


Vfr supply loaded (250ma) 


1/28 


4.90V 




5.05V 




Place n ?n nhm, ? watt rpsi<;tnr 


















hptwppn pin 14 anri ?R^ cnrlrpt- 1 




11 


CE supply loaded 


1/20 


32.5V 




33.1V 




Place 135 nhm, in watt rP'ii'stnr 


















hptwppn pin Id anH ?n, cnrl^ot 1 




12 


Bit supply loaded 


1/11 


25.3V 




26.1V 




Place 110 nhm, in watt rp<;i<:tnr 


















hptwppn pin 14 and 11, <;nr^pt 1 



Note: 1. For steps 1-18 ground reference is pin 14 on the 
fixed 28-pin front panel socket. For steps 19 - 22, 
the ground reference is the pin in the bottom left- 
hand corner of the socket with its LED illuminated. 
2. All load resistors should be +1% of nominal value. 



3. Reference to Socket 1 in this chart means the programmer's 
fixed 28-pin front panel socket. Socket 2 is the left socket 
on socket adapter 351A-064 or the socket on optional socket 
adapters. Socket 3 refers to the right socket on socket 
adapter 351A-064. 
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MIN 


NOM 


MAX 


1 


n 


Vrr supply current(50ma) 


1/28 


4.93V 




5.05V 


R70 702-1775 


Place 100 ohm, 1/4 watt 


















resistor between pin 14 and 28; 


















adjust pot clockwise just until 


















error 31 displayed. 




1 

14 


Clamp supply 


702-1770/TP4 


25.3V 




25.5V 








!«; 


Load supply 


702-1775/TP14 


3.75V 




4.25V 








Ifi 


SW load supply off 


702-1775/TP15 


-O.IV 




0.4V 








17 


20ma current source 


1/11 


19.5ma 


20.0ma 


20.5ma 


R21 702-1770 


Place current meter in series 


















with a 100 ohm, 2 watt 


















resistor, pin 11 to 14. 


4 


IR 


Program current source 


1/11 


118ma 


120ma 


122ma 


R20 702-1770 


Ground TP8 on 702-1770, load same 


















as 20nia test. 




19 


Load supply 


702-1775/TP14 


3.75V 




4.25V 








20 


SW load supply off 


702-1775/TP15 


-O.IV 




0.4V 






5 


?1 


SW load supply on 


702-1775/TP15 


8.50V 




9.25V 








77 


Comparator reference 


702-1775/TP18 


7.45V 


7.50V 


7.55V 


R49 702-1775 


Readjust reference DAC. Override 


















Step 2 adjustment. 


6 


23 


Bit switch rise rate 3 


1/11 


62us 


65us 


68us 


R76 702-1770 


Adjust pot for rise time between 


















3V and 30V on rising edge of 


















second slowest rise rate. 
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24 


Bit switch rise rate 1 


1/11 


lus 




3us 




Fastest - See waveform photo #11. 




25 


Bit switch rise rate 2 


1/11 


20us 




36us 




Second fastest-See photo #11. 




26 


Bit switch rise rate 4 


1/11 


70us 




120US 




Slowest-See photo #11. 


7 


27 


CE switch rise rate 1 


1/20 


lus 




3us 




Fastest-See waveform photo #10. 




28 


CE switch rise rate 2 


1/20 


50us 




80us 




Slowest-See waveform photo #10. 


8 


2S 


Vqc supply DAC step 


1/28 










See waveform photo #1. 




30 


Bit supply DAC step 


1/11 






1 




See waveform photo #7. 




31 


CE supply DAC step 


1/20 










See waveform photo #4. 




32 


Load supply DAC step 


702-1775/TP14 










See waveform photo #5. 




33 


Comparator ref DAC step 


702-1775/TP18 










See waveform photo #9. 


9 


34 


Vcc current DAC step 


U31 pin 8 702-1775 










See waveform photo #2. 




35 


Program current DAC step 


1/11 










Ground TP8 on 702-1770. See 


















photo #6. 




36 


Clamp supply DAC step 


702-1770/TP4 . 










See photo #3. 


10 


37 


Program current pulse 


1/11 


7.4us 




7.5us 




Place a 100 ohm, 2 watt resistor 


















between pin 11 and pin 14. 


















See waveform photo #8. 


11 


38 


Socket 2 LED* 












Confirm socket 2 LED on. 







































Applicable to all socket adapters. 
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39 


\Iqq 1 supply on 


2/19 


4.95V 




5.05V 




Place 20 ohm, 2 watt resistor 


















between pin 10 and 19, 


















socket 2. 




40 


Vfc 2 supply off 


2/18 


-O.IV 




0.4V 






12 


41 


Socket 3 LED** 












Confirm socket 3 LED on. 




42 


Vcc 1 supply off 


2/19 


-O.IV 




0.4V 




Place 20 ohm, 2 watt resistor 


















between pin 10 and 18, 


















socket 2. 




43 


Vqq 2 supply on 


2/18 


4.95V 




5.05V 






13 


44 


Vfc supply 


1/28 


11.75V 




12.25V 








45 


Bit supply 


1/21 


11.4V 




12.6V 








46 


CE Supply 


1/20 


20V 




22V 








47 


Vrb supply 


1/23 


-5.25V 




-4.75V 




Place a 120 ohm resistor, pin 23 


















to 14, socket 1. 




48 


WE supply 


1/22 


11.4V 




12.6V 






14 


49 


Odd p1ns TTL high 


1/1,3,5,7,9,11,13,15,17,19,21,23, 


3.0V 




5.5V 












25,27,28 














50 


Even pins low 


1/2,4,6,8,10,12,14,16,18,20,22,24,26 


-O.IV 




0.4V 











































** Applicable only to dual 20-pin socket adapter 351A-064. 
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REVISIONS 



LTH 


DESCRIPTION 
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DATE 




2 
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See Sheet 1 
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STEP 


TEST 
NO. 


TEST DESCRIPTION 


MEASUREMENT LpCATiPN 

Circuit Boards/ 
t;nrkpf/Pin-; Test Points 


MEASUREMENT 


ADJUSTMENT 
LOCATION 


COMMENTS 


MIN 


NOM 


MAX 


15 


51 


Odd pins low 


1/1.3,5,7,9,11,13,15,17,19,21,23,25, 


-O.IV 




0.4V 












27,14 














52 


Even pins TTL hiqh 


1/2,4,6,8.10,12,16,18,20,22,24,26,28 


3.0V 




5.5V 






16 


53 


Odd pins to prog V 


1/1,9,11,13,15,17,19,21,23 


19V 




21V 




Measure 5V at TP14 on 702-1775. 




54 


Even pins TTL hiqh 


1/2-8,10,12,16,18,20,22,24-28 


3.0V 




5.5V 




and OV at TP15 on 702-1775. 


17 


55 


Odd pins TTL high 


1/1-8.9.11.13.15,17.19.21,23.25-28 


3.0V 




5.5V 




Measure "i V at TP14 on 702-1775. 




56 


Even pins to proq V 


1/10,12,16,18,20.22.24 


19V 




21V 




and OV at TP15 on 702-1775. 


18 


57 


Pull up/Pull down 


1/9-13,15-19.21.24 


1.5V 




2.5V 






19 


58 


Static 1st pass 












See applicable timing diagram 






verify levels 












photos. 


20 


59 


Static 2nd pass 












See aoolicable timing diagram 






verify levels 












Dhotos. 


21 


60 


Program waveforms 












See applicable timing diagram 


















photos.*** 


22 


61 


Erase waveforms 












See applicable timing diagram 


















photos.*** 











































































*** Scope trigger point is TP16 on 702-1775 Board for steps 21 and 22. 
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Load Supply DAC Step Waveform 
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Chip Enable Switch Rise Rates 
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GND 



DATE 
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REVISION RECORD 
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CK 
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GND 




Bit Switch Rise Rates 
11 



Bit Switch Rise Rates | 


VARIABLE 


MIN 


NOIVI 


MAX 


UNIT 


COMJVIENTS 


V2 
«r4 


1 

20 
62 
70 


65 


3 
36 
68 
120 


ps 

iJS 

ps 
ps 


p. 11, Sock. 1 


CE Switcli Rise 1 


^ates 1 


tr2 


1 
50 




3 
80 


ps 

JUS 


P. 20, Sock. 1 


Program Current Pulse 


Sr 


50 




70 


V/ps 


lOOO Load 
P. 11, Sock. 1 



os2»/in 



TIMING DIAGRAMS 



4-12 
10-990-0003 



Family Code 19 
1/4 
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GND 




GND 



GND 




GND 



GND 




FAMILY CHARACTERISTICS 





VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VCCP 


4.75 


5.00 


5.25 


V 






VOP 


3.8 


5.0 


6.0 


V 






Vpp 


24.0 


25.0 


26.0 


V 






VPPV 


4.75 


5.00 


5.25 


ps 






Vppv 


0.0 


0.0 


0.8 


V 


Pinout 24 




*pw 


48 


50 


52 


ms 






tr 


60 






ns 






tf 


50 






ns 






Reject 




1 




Pulses 






Overprogram 









Pulses 




1ST PASS 


vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 


4.9 


5.0 


6.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1' 


13.5 


13.9 


V 


702-1775/TP14 



NOTES 

1. Load RAM with $FE. 

2. Photos 11 and 12 are for Pinout 24. 

3. Photos 13 and 14 are for Pinout 25. 

4. Photo 15 is for Pinout 49 using the same set-up as 
photo 12. 

5. Photo 16 is for Pinout 50, using the same set-up as 
photo 14. 
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REVISIONS 



LTR 



DESCRIPTION 



See Sheet 1 



P.E. 



DATE 



TIMING DIAGRAM 
FAMILY CODE 19 

Sheet 4 of 4 



DfflAI/O 



0626 1282 



Family Code 21 
1/2 




GND 



GND 




GND 




GND 



GND 




GND 



FAMILY CHARACTERISTICS 





VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VCCP 


4.75 


5.00 


5.26 


V 






VOP 


3.8 


5.0 


6.0 


V 






Vpp 


25.0 


26.0 


27.0 


V 






Vppv 


0.0 


0.0 


1.0 


V 






Vep 


11.4 


12.0 


12.6 


V 






Vbb 


-6.25 


-5.00 


-4.75 


V 


Not Shown 




Vdd 


11.4 


12.0 


12.6 


V 


Not Shown 




*pw 


0.8 


1.0 


1.2 


ms 






tr 


0.5 


1.0 


2.0 


,i8 






«f 


0.5 


1.0 


2.0 


;js 






Reject 




100 




Loops 


See note 2 




Ovarprogram 









Pulses 




1ST PASS 


vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1776/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP16 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 



NOTES 

1. Load RAM with $FE. 

2. A hop is defined as a complete pass from Address 
to maximum device address applying one pulse at each 
address. 
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FAMILY CHARACTERISTICS 





VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VcCP 
VOP 


11.4 


12.0 


12.6 


V 


NA 




Vpp 


25.0 


26.0 


27.0 


V 






Vppv 


0.0 




1.0 


V 






Vbb 


-5.25 


-5.0 


-4.75 


V 


Not Shown 




vdd 


11.4 


12.0 


12.4 


V 


Not Shown 




tpw 


0.8 


1.0 


1.2 


ms 






v 


0.5 




2.0 


/IB 






«f 


0.6 




2.0 


/iS 






Reject 




100 




Loops 


See note 2 




Overprogram 









Pulses 




1ST PASS 


vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-177B/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 



NOTES 

1. Load RAM with $FE. 

2. A loop is defined as a complete pass from Address 
to maximum device address applying one pulse at each 
address. All 100 loops are performed, and the device is 
read and verified after all 100 loops. 
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FAMILY CHARACTERISTICS 





VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VCCP 
Vop 


4.75 


6.0 


5.25 


V 


Not Shown 
NA 




Vpp 


24.0 


25.0 


26.0 


V 






Vppv 


4.75 


5.0 


5.25 


V 






*pw 


1.9 


2.0 


2.1 


ms 






tr 
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«f 
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20 




Loops 


See note 2 




Overprogram 




5 




Loops 


See note 2 


1ST PASS 


vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.6 


V 


702-1775/TP15 




Low Load 


13,1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.6 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1T75/TP14 



NOTES 

1. Load RAM with $FE. 

2. A loop is defined as a complete pass from Address 
to maximum device address applying one pulse at each 
address. A read and verify is done after each loop, and 
when the device verifies, 5 more loops are applied. 
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VARIABLE 


MIN 
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UNIT 


COMMENTS 


PROGRAM 


VCCP 


4.75 


5.00 


5.25 


V 


Not Shown 




VOP 
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Overprogram 
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1ST PASS 


vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0,0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 



NOTES 
1. Load RAM with $FE. 
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FAMILY CHARACTERISTICS 
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MIN 


NOM 
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VCCP 
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0.0 
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13.1 


13.5 


13.9 
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2ND PASS 


Vcc 


4.9 
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Low Load 


13.1 


13.5 


13.9 
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702-1775/TP14 



NOTES 

1. Load RAM with $F£. 

2. The number of overprogram pulses is equal to the greatest 
number of reject pulses applied to any address. 
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0526/ 1282 



Family Code 33 

1/2 




GND 



GND 




GND 



GND 




GND 



GND 




GND 



GND 



FAMILY CHARACTERISTICS 





VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VcOP 
VOP 


4.75 


6.00 


5.26 


V 


Not Shown 
NA 




Vpp 


24.0 


25.0 


26.0 


V 






Vppv 


4.75 


5.0 


5.26 


V 






•pw 


15 


20 


25 


ms 


See note 2 




tr 


6 






ns 






W 


19.0 


20.0 


21.0 


ms 


Not Shown 




tf 


5 






ns 






Reject 




1 




Pulses 






Overprogrem 









Pulses 




1ST PASS 


vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.8 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.6 


13.9 


V 


702-1775/TP14 



NOTES 

1. Load RAM with $FE. 

2. Photos show tpw = 10ms, actus! waveform should 
conform to table. 



LTR 



Release 



REVISIONS 



DESCRIPTION 



^ 



P.E. 



DATE 



rAr/<3 



TIMING DIAGRAM 
FAMILY CODE 33 



Sheet 1 of 2 



DfflAI/O 



0526/1282 




GND 



GND 



GND 




GND 



REVISIONS 



LTR 



DESCRIPTION 



See Sheet 1 



P.E. 



DATE 



TIMING DIAGRAM 
FAMILY CODE 33 



Sheet 2 of 2 



DfflAI/O 



0526/1282 



Family Code 35 
1/2 




GND 



GND 




GND 



GND 




GND 



GND 




GND 



GND 



FAMILY CHARACTERISTICS 



NOTES 





VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VccP 


4.75 


5.00 


5.25 


V 


Not Shown 




VOP 


3.8 


5.0 


6.0 


V 






Vpp 


20.5 


21.0 


21.5 


V 






Vppv 


4.75 


6.00 


5.25 


V 






tpw 


48 


60 


52 


ms 






tr 










NA 




tf 










NA 




Reject 




1 




Pulses 






Overprogram 









Pulses 




1ST PASS 


Vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.6 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


7Q2-1775/TP15 




Low Load 


13.1 


13,5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 



1. Load RAM with $FE. 



LTR 



Release 



REVISIONS 



DESCRIPTION 



P.E. 



^ 



DATE 



r/a.f/g3 



TIMING DIAGRAM 
FAMILY CODE 35 



Sheet 1 of 2 



DfflAI/0 



0526/1282 



Family Code 36 
2/2 




GND 



GND 




^GND 



GND 




GND 



GND 




GND 



GND 



REVISIONS 



LTR 



DESCRIPTION 



See Sheet 1 



P.E. 



DATE 



TIMING DIAGRAM 
FAMILY CODE 35 



Sheet 2 of 2 



DfflAI/O 



Family Code 37 
1/2 




GND 



GND 




GND 



GND 




GND 




GND 



GND 



FAMILY CHARACTERISTICS 





VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VCCP 
VOP 


4.75 


5.00 


5.25 


V 


Not Shown 
NA 




Vpp 


20.0 


21.0 


22,0 


V 






Vppv 


4.0 


6.0 


6.0 


V 






VOE 


9.0 


12.0 


15.0 


V 






*pw 


9.0 


10.0 


15.0 


ms 






•pfC 


450 


600 


750 


;js 


See note 2 




tf 






100 


ys 






Reject 




2 . 




Pulses 






Overprogram 









Pulses 




1ST PASS 


vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


0.4 


0.5 


0.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


2.3 


2.4 


2.5 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 



NOTES 

1. Load RAM with $FE. 

2. TPRC is measured from 6v to 15.5v. 

3. Erase waveforms same as photos 1 and 2. 



REVISIONS 



LTR 



DESCRIPTION 



Release 



P.E. 



^ML 



DATE 



V^^Iri 



TIMING DIAGRAM 
FAMILY CODE 37 



Sheet 1 of 2 



DfflALO 



0526/1282 




GND 



GND 



i 3 






iije 






REVISIONS 






i 
J 


LTR 


DESCRIPTION 


P.E. 


DATE 


r 

TIMING DIAGRAM 
FAMILY CODE 37 

s.e.o. D/OAI/O 




See Sheet 1 
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Family Code 40 
1/2 




GND 



GND 



9^ 


MdCP 


iH ' 1 1 1 1 i^^^^^j 








... 




^^■vppv 


1^ 

i 


i~-.-4 i : 


1 


mm 


"ijp 


■ 1 papi 
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GND 



GND 




GND 



GND 
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jjl 




■ 
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■■ 


^^^^^^^^^^^^^^ 



GND 



GND 



FAMILY CHARACTERISTICS 





VARIABLE 


MIN 


IMOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VCCN 


6.0 


6.5 


7.0 


V 






VcCPI 


11.5 


12.0 


12.5 


V 


Pulses 1-8 




VCCP2 


13.5 


14.0 


14.5 


V 


Pulses 9-16 




Vppi 


11.5 


12.0 


12.5 


V 


Pulses 1-8 




Vpp2 


13.5 


14.0 


14.5 


V 


Pulses 9-16 




Vppv 


0.0 




1.0 


V 






VOPI 


11.5 


12.0 


12.5 


V 


Pulses 1-8 




V0P2 


13.5 


14.0 


14.5 


V 


Pulses 9-16 




*pw 


450 


500 


550 


p 






tr 


1.0 






>JS 






tf 


1.0 






>JS 






Reject 




16 




Pulses 






Overprogram 




2 




Pulses 




1ST PASS 


vcc 


3.9 


4.0 


4.1 


V 




VERIFY 


Vref 


0.7 


0.8 


0.9 


V 


702-1775/TP18 




High Load 


4.5 


4.9 


5.3 


V 


702- 1775/ IP 15 




Low Load 


4.5 


4.9 


5.3 


V 


702-1775/TP14 


2ND PASS 


Vcc 


5,9 


6.0 


6.1 


V 




VERIFY 


Vref 


4.0 


4.1 


4.2 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


7.1 


7.5 


7.9 


V 


702-1775/TP14 



NOTES 

1. Load RAM with $01. 

2. Vcc is loaded with lOOCl , 2 waU resistor. 



REVISIONS 



LTR 



Release 



DESCRIPTION 



P.E. 

7or 



DATE 



TIMING DIAGRAM 
FAMILY CODE 40 



Sheet 1 of 2 



DfflAI/O 



Family Code 40 
2/2 
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GND 



GND 




GND 



GND 
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REVISIONS 








LTR 


DESCRIPTION 


P.E. 


DATE 


TIMING DIAGRAM 
FAMILY CODE 40 

S.ee.o. DAlIAI/O 




See Sheet 1 





















































Family Code 43 
1/3 



Qir ku |-«-Bffl-^l 



GND 



•>*a/.»-'^ 



GND 




GND 



GND 




GND 



GND 




GND 



GND 



FAMILY CHARACTERISTICS 





VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VCCP 
VOP 


4.75 


5.00 


5.25 


V 


Not Shown 
NA 




Vpp 


24.0 


25.0 


26.0 


V 






Vppv 


4.75 


5.0 


5.25 


V 






'pw 


9.8 


10.0 


10.2 


ms 






tr 


50 






ns 






top 


96 


100 


102 


ms 






tf 


50 






ns 






Reject 




1 




Pulses 






Overprogram 









Pulses 




1ST PASS 


vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.6 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 


4.9 


5.0 


6.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.6 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 



NOTES 

1. Load RAM with $FE. 

2. Photo 10 is the erase waveform. 



REVISIONS 



LTR 



Release 



DESCRIPTION 



P.E. 



DATE 



TIMING DIAGRAM 
FAMILY CODE 43 



Sheet 1 of 3 



DfflAI/0 



0526/1282 



Family Code 43 
2/3 
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GND 




GND 



GND 




GND 



GND 




GND 



GND 
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REVISIONS 








LTR 


DESCRIPTION 


P.E. 


DATE 


TIMING DIAGRAM 
FAMILY CODE 43 

Shee^cDALlAI/O 




See Sheet 1 























































0526' 1282 



Family Code 43 
3/3 




GND 



GND 




GND 



GND 



10 





REVISIONS 








LTR 


DESCRIPTION 


P.E. 


DATE 


TIMING DIAGRAM 
FAMILY CODE 43 

Se.3o.3 DKEkl/O 

0526/1282 




See Sheet 1 























































Family Code 45 
1/2 




GND 



GND 




GND 



GND 




GND 



GND 




GND 



GND 



FAMILY CHARACTERISTICS 





VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VCCP 
VOP 


5.75 


6.00 


6.25 


V 


NA 




Vpp 


20.5 


21.0 


21.5 


V 






Vppv 










NA 




*pw 


.95 


1.0 


1.05 


ms 






tf 










NA 




tf 










NA 




Reject 




20 




Pulses 






Overprogram 




1 




Pulses 


See note 2 


1ST PASS 


vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 








V 


NA 


VERIFY 


Vref 

High Load 
Low Load 








V 

V 
V 


NA 
NA 
NA 



NOTES 

1. Load RAM with $FE. 

2. The overprogram pulse follows the reject pulses and it's 
length is the number of reject pulses multiplied by 1 ms. 



REVISIONS 



LTR 



Release 



DESCRIPTION 



P.E. 



/UL 



DATE 



^/ir/si 



TIMING DIAGRAM 
FAMILY CODE 45 



Sheet 1 of 2 



DfflAI/O 



Family Code 45 
2/2 




GND 



GND 





GND 



GND 



REVISIONS 



LTR 



DESCRIPTION 



See Sheet 1 



P.E. 



DATE 



TIMING DIAGRAM 
FAMILY CODE 45 

Sheet 2 of 2 



DfflAI/0 



0526' 1282 



Family Code 47 

1/2 



■ 1 ■ 


20i5 

■ - ■ -m m 
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|^-i(QD-^^| 
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'^ m^0i\ 
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GND 



GND 




GND 



GND 




GND 



GND 




GND 



GND 



FAMILY CHARACTERISTICS 



NOTES 





VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VCCP 


4.75 


5.00 


4.25 


V 






Vddv 


4.75 


5.00 


5.25 








Vddp 


24.0 


25.0 


26.0 


V 






*pw 


46 


50 


55 


ms 






tr 


.01 






>JS 






tf 


.01 






/IS 






Reject 




1 




Pulses 






Overprogram 









Pulses 




1ST PASS 


vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 








V 


NA 


VERIFY 


Vref 
High Load 
Low Load 








V 
V 
V 


NA 
NA 
NA 



/. Load RAM with $FE. 



REVISIONS 



LTR 



DESCRIPTION 



Release 



P.E. 



KSX 



DATE 



Vtr/<3 



TIMING DIAGRAM 
FAMILY CODE 47 



Sheet 1 of 2 



DAOAI/O 



Family Code 47 

2/2 



«D»I 



SiXtS 



GND 




GND 



GND 




GND 



GND 



REVISIONS 



LTR 



DESCRIPTION 



See Sheet 1 



P.E. 



DATE 



TIMING DIAGRAM 
FAMILY CODE 47 

Sheet 2 of 2 



DfflAI/0 



0526/1282 



Family Code 50 
1/2 




GND 



GND 




GND 



GND 



im \ 



— -. — I jt — „„-_, 



SR!4'e«E8!:**:"!'J!!* •il.*. ••.• "i * ' 



1---f 



4^^^...^.^. ^*..i...^_4...^.4_i.,4.,f.4„|...^_^.^... 






:T-~' r 



iGNb 



IGND 




GND 



GND 



FAMILY CHARACTERISTICS 



NOTES 





VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VCCP 


4.75 


5.00 


5.25 


V 


Not Shown 




Vddv 


4.75 


5.00 


5.25 


v 


NA 




PROG.EA 


17.5 


18.0 


18.5 


V 


EA Not Shown 




Vddp 


20,5 


21.0 


21.5 


V 






*pw 


50 




eo 


ms 






«r 


.5 






>JS 






tf 


.5 






>18 






Reject 




1 




Pulses 






Overprogram 









Pulses 




1ST PASS 


vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


4.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 








V 


NA 


VERIFY 


Vref 
High Load 
Low Load 








V 
V 
V 


NA 
NA 
NA 



/. Load RAM with $01. 



LTR 



Release 



REVISIONS 



DESCRIPTION 



P.E. 



DATE 



TIMING DIAGRAM 
FAMILY CODE 50 

Sheet 1 of 2 



DfflAI/0 



0526/ 1282 



Family Code 50 

2/2 




GND 



GND 




GND 



GND 
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GND 



GND 




GND 
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REVISIONS 


» 






LTR 


DESCRIPTION 


P.E. 


DATE 


TIMING DIAGRAM 
FAMILY CODE 50 

s...o.DAlIAI/0 




See Sheet 1 























































0626/1282 



Family Code 52 

1/2 




^3gnd 



GND 




GND 



GND 




GND 



GND 




GND 



GND 



FAMILY CHARACTERISTICS 



NOTES 





VARIABLE 


MIN 


IMOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VCCP 


4.75 


5.00 


5.25 


V 






Vppv 


4.75 


5.00 


5.25 


V 


NA 




PROG,EA 


21.5 


23.0 


24.5 


V 


EA Not Shown 




Vddp 


24.0 


25.0 


26.0 


V 






*pw 


50 




60 


ms 






»r 


.5 






fJS 






tf 


.5 






>1S 






Reject 




1 




Pulses 






Overprogram 









Pulses 




1ST PASS 


vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 








V 


NA 


VERIFY 


Vref 
High Load 
Low Load 








V 
V 
V 


NA 
NA 
NA 



;. Load RAM with $01. 



LTR 



Release 



REVISIONS 



DESCRIPTION 



P.E. 



ss: 



DATE 



s?vr/Si 



TIMING DIAGRAM 
FAMILY CODE 52 



Sheet 1 of 2 



DfflAI/0 



Family Code 52 

2/2 
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GND 
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REVISIONS 



LTR 



DESCRIPTION 



See Sheet 1 



P.E. 



DATE 



TIMING DIAGRAM 
FAMILY CODE 52 



Sheet 2 of 2 



DADkl/O 



0526/ 1282 



Family Code 53 

1/2 




GND 



GND 




GND 



GND 



m^ 



u^m'*4 



GND 




GND 




GND 



GND 



FAMILY CHARACTERISTICS 



NOTES 





VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VCCP 
VOP 
Vpp 


4.75 


5.00 


5.25 


V 


Not Shown 
NA 

NA 




Vdd 


20.5 


21.0 


21.5 


V 






tpw 


48 


50 


51 


ms 






V 








;js 


NA 




tf 








;js 


NA 




Reject 




1 




Pulses 






Overprogram 









Pulses 




1ST PASS 


vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 








V 


NA 


VERIFY 


Vref 
High Load 
Low Load 








V 
V 
V 


NA 
NA 
NA 



;. Load RAM with $FE. 



LTR 



Release 



REVISIONS 



DESCRIPTION 



P.E. 



DATE 



TIMING DIAGRAM 
FAMILY CODE 53 



Sheet 1 of 2 



D/OAI/0 



0626/1282 



Family Code 53 
2/2 




GND 



GND 




GND 



GND 




GND 



GND 





REVISIONS 








LTR 


DESCRIPTION 


P.E. 


DATE 


TIMING DIAGRAM 
FAMILY CODE 53 

S.e.0.DA0lI/O 




See Sheet 1 























































Family Code 59 
1/2 




ilT ?,P?0£ 



GND 



GND 




GND 



GND 




GNO 




GND 



FAMILY CHARACTERISTICS 





VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VCCP 


5.5 


5.8 


6.1 


V 


Not Shown 




Vpp 


20.0 


20.5 


21.0 


V 






VPPN 


5.7 


5.9 


6.1 


V 






tpw 


46 


50 


55 


ms 






V 


50 






>JS 






tf 


50 






;js 






Reject 




4 




Pulses 


See note 2 




Overprogram 




1 




Pulses 


See note 2 


1ST PASS 


vcc 


4.8 


4.9 


5.0 


V 




VERIFY 


Vref 


0.7 


0.8 


0.9 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.4 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 


5.4 


5.5 


5.6 


V 




VERIFY 


Vref 


3.4 


3.5 


3.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.4 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 



NOTES 

1. Load RAM with $FE. 

2. Pulse 2 of the 4 pulse string is actually an 
overprogram pulse. 
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Family Code 79 
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GND 



GND 




GND 



GND 




GND 



GND 



FAMILY CHARACTERISTICS 





VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VccP 
VOP 


5.75 


6.0 


6.25 


V 


NA 




Vpp 


20.5 


21.0 


21.5 


V 






Vppv 










NA 




tpw 


0.95 


1.0 


1.05 


ms 






*r 










NA 




«f 










NA 




Reject 




15 




Pulses 






Overprogram 




1 




Pulses 


See note 2 


1ST PASS 


vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP16 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 



NOTES 

1. Load RAM with $FE. 

2. The overprogram pulse follows the reject pulses and its 
length is the number of reject pulses multiplied by 4 ms. 
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Family Code 81 
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GND 



GND 




GND 



GND 




GND 



GND 




GND 



GND 



FAMILY CHARACTERISTICS 





VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VCCP 
VOP 


4.75 


5.0 


5.25 


V 


Not Shown 
NA 




Vpp 


20.0 


21.0 


22.0 


V 






Vppv 


4.75 


5.0 


5.25 


V 






•pw 


9.8 


10.0 


10.2 


ms 






«r 


1 






ys 






tf 


1 






>JS 






Reject 




1 




Pulses 






Overprogram 









Pulses 




1ST PASS 


vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP16 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 



NOTES 

1. Load RAM with $FE. 

2. Photos 13 thru 18 are erase waveforms. 
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FA\' 


SLYCH 


ARAC 


TERiSTlCS 






VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VCCP 
VOP 


4.75 


5.0 


5.25 


V 


Not shown 
NA 




Vpp 


24.0 


25.0 


26.0 


V 






Vppv 


4.75 


5.0 


5.25 


V 






tpw 


800 






>JS 






tf 


5 






ns 






tep 


1 






sec 






«f 


5 






ns 






1 Reject 




1 




Pulses 






Overprogram 









Pulses 




1ST PASS 


vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 
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V 


702-1775/TP18 




High Load 


0.0 


0.0 
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702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 
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Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 ■ 
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1. Load RAM with $FE. 
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GNO 



GNO 




GND 



GND 




GND 



GND 




GND 



GND 





VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VCCP 
VOP 


4.75 


5.0 


5.25 


V 


Not shown 
NA 




Vpp 


20.0 


21.0 


22.0 


V 






Vppv 


4.0 


5.0 


6.0 


V 






vee 


9.0 




15.0 


V 






'pw 


50 




70 


ms 






*prc 


450 


600 


700 


;js 


See note 2 




tf 






100 


>JS 






Reject 




2 




Pulses 






Overprogram 









Pulses 




1ST PASS 


vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


0.4 


0.5 


0.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 


4.9 


5.0 


5.1 


V 




VERIFY 


Vref 


2.3 


2.4 


2.5 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.5 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 



1. Load RAM with $FE. 

2. TPRC is measured from 6V to 15.5V. 

3. Ptiotos 8 and 9 are erase waveforms. 



REVISIONS 



LTR 



Release 



DESCRIPTION 



P.E. 



Au: 



DATE 



^^i^lri. 



TIMING DIAGRAM 
FAMILY CODE 85 

DAIAI/0 



Sheet 1 of 3 



Family Code 85 
2/3 




GND 



GND 




GND 



GND 




GND 




GND 



GND 



8 



REVISIONS 



LTR 



DESCRIPTION 



See Sheet 1 



P.E. 



DATE 



TIMING DIAGRAM 
FAMILY CODE 85 



Sheet 2 of 3 



DfflAI/0 



_ Family Code 85 
3/3 







-.^1,^-^ 





GND 



GND 



REVISIONS 



LTR 



DESCRIPTION 



See Sheet 1 



P.E. 



DATE 



TIMING DIAGRAM 
FAMILY CODE 85 

DAIAI/O 



Sheet 3 of 3 



Family Code 93 

1/2 




GND 



GND 



sy OE '[ IM 


□ 

i 




^ 





GND 



GND 




GND 



GND 




GND 



GND 



NOTES 





VARIABLE 


MIN 


NOM 


MAX 


liNiT 


CGP.flVicrJTS 


PROGRAM 


VCCP 

Vqp 


5.75 


6.0 


6.25 


V 


NA 




Vpp 


12.20 


12.50 


12.80 


V 






Vppv 










NA 




*pw 


0.95 


1.0 


1.05 


ms 


See note 3 




tr 










NA 




*f . 










NA 




Reject 




25 




Pulses 






Overprogram 




1 




Pulses 


See note 2 


1ST PASS 


vcc 


4.7 


4.8 


4.9 


V 




VERIFY 


VreF 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.0 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 


2ND PASS 


Vcc 


5.6 


5.7 


5.8 


V 




VERIFY 


Vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.0 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 



Z The overpmgidm puise follows the rajeci pulsoi, and its 
length is the number of reject pulses multiplied by 3ms. 

3. For pinout 32, CE is as shown. For pinouts 33 and 51, CE 
waveform in photos represents PGM line. 
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FAMILY CHARACTERISTrCS 



NOTES 





VARIABLE 


MIN 


NOM 


MAX 


UNIT 


COMMENTS 


PROGRAM 


VCCP 
VOP 


5.75 


6.0 


6.25 


V 


NA 




Vpp 


21.0 


21.5 


22.0 


V 






Vppv 










NA 




'pw 


0.95 


1.0 


1.05 


ms 






tr 










NA 




*f 










NA 




Reject 




40 




Pulses 






Overprogram 




1 




Pulses 


4fns 


1ST PASS 


vcc 


4.7 


4.8 


4.9 


V 




VERIFY 


vref 


1.4 


1.5 


1.6 


V 


702-1775/TP18 




High Load 


0.0 


0.0 


0.0 


V 


702-1775/TP15 




Low Load 


13.1 


13.5 


13.9 


V 


702-1775/TP14 
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/. Load RAM with $FE. 
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COMMENTS 


PROGRAM 


VCCP 
VOP 
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V 


Not shown 
NA 




Vpp 


20.5 


21.0 


21.5 


V 






Vppv 


4.5 


5.0 


5.5 
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1. Load RAM with $FE. 
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SECTrON 5 



CIRCUIT DESCRIPTION 



5.1 INTRODUCTION 

This section describes the 22B programmer's circuitry. 
It includes a general discussion of the programmer's 

amhitar^tl irA anM a mnra onA^if!#i rit^nn^'ir**',^^ ^X aU. oon'^ 

u> VI •■kwi.ui w uiiu u flivit^ ^|.r^\«lllO UCOWI ipill^l I \Jt LI IC * ^ r^ 5 

main circuitry functions. These functional groupings of 
circuitry are described in section 5.3. Each grouping (except 
socket adapter) is described in its own subsection along 
with a functional block diagram of the circuitry. Refer to the 
individual socket adapter manual for a complete circuit 
description of that adapter. In some cases, the circuitry 
function is located on more than one circuit board. This 
division is clearly indicated on the block diagram and in text. 



5.2 ARCHITECTURE 

The programmer is a microprocessor-based system 
using bus architecture. It is designed around a 68A09 
microprocessor chip. The processor is located on the 
Controller Board (702-1775). Figure 5-1 is the system block 
diagram. 

5.2.1 THE BUS 

The bus consists of a 16-bit address bus, 8-bit data 
bus, power supply lines and control lines. The bus 
assigments are detailed in table 5-1 and figure 5-3. All 
communications between portions of the circuitry are 
handled in the same manner over this bus. Timing of read 
and write operations is shown in figure 5-2. 



Table 5-1. I/O Address Map 



ADDRESS 


FUNCTION 




CC00-CC3F 


Non volatile RAM 


•.^ 


CC40-CC41 


Keyboard/display 




CC80-CC83 


Serial port 




CD00-CD17 


Hybrid data control registers 




CD18-CD1F 


CE control registers 




CD20-CD2F 


Address registers 1 and 2 




CD30-CD37 


Control register 3 




CD38 


Program current DAC 




CD39 


Clamp supply DAC 




CD50 


Pulse generator 




CD68 


Signature Verifier (ST3) 




CD70 


Signature Verifier (ST2) 




CD80-CD87 


Control register 1 




CD88 


Non volatile store 




CD90-CD97 


Control register 2 




CD98 


Read gate 1 




CDAO 


Read gate 2 




CDA8 


VCC voltage DAC 




CDA9 


VCC current DAC 




CDBO 


Bit supply DAC 




CDB1 


CE supply DAC 




CDB8 


Comparator reference DAC 




CDB9 


Variable load DAC 





POWER 
SUPPLY 



V 



CONTROLLER 



71 



\7 



KEYBOARD/ 
DISPLAY 



V 



A 



Figure 5-1. System Block Diagram 



WAVEFORM 
GENERATION 



2y 



Iz 



SOCKET 
ADAPTER 



5-1 
10-990-(X)04 



I tAWS 



tAH- 



ADDRESS, RW 



READ DATA < "> 



WRITE DATA 



tRASS- 



RAS- 



CAS- 
RAM address' 



-tAVS 



tCYC 



K 



H 



h*DHR 



K 



h-tCAS 



tAQ 



tDDQ 



< 



[-tRASH 



LO A0-A7 



HO A8-A15 



H 



-tDSR 



-(=> 



htCASH 



l-tDHW 
) 



Parameter 


Symbol Mini 


Cycle time 


tCYC 


Delay, E to Q rise 


tAVS 1 


Address hold time 


tAH 


Address valid to Q rise 


tAQ 


Read data hold time 


tDHR 


Read data setup time 


tDSR 


Data delay from Q 


tDDQ 


Write data hold time 


tOHW 


E to RAS delay time 


tRASS 


Q to RAS hold time 


tRASH 


E to CAS delay time 


tCASS 


Q to CAS hold time 


tCASH 



Nominal 



Maximum 



Units 



789 



130 
20 
25 
10 
60 

30 



165 



149 

59 
15 
89 
30 



ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 



Figure 5-2. Bus 



5.2.2 ADDRESS MAP 

The address map (figure 5-3) shows the location, in 
hexadecimal, of each decoded function of the programmer. 
Table 5-1 is an expansion of the I/O portion. 

5.2.3 HARDWARE INTERCONNECTION 

Figure 5-4 illustrates the hardware interconnection of 
the primary assemblies on the 22B. 



5.3 MAIN CIRCUITRY FUNCTIONS 

The following is a functional description of the 22B's 
circuitry. The circuitry is divided into five main functions: 
power supply, l<eyboard/display, soclcet adapters, controller 
and waveform generation. In some cases, the circuitry 
function may overlap from one circuit board to another. 
When this occures, this transition is clearly labeled on the 
block diagram for that circuitry function. Schematics for all 
circuit boards are located in Appendix D. 



5-2 
10-990-0004 



FFFF 



PROM 



DOOO 
C800 
COOO 



8000 



I/O 



SCRATCH RAM 



PROM 



0000 



DATA 
RAM 



Figure 5-3. Address Map 

5.3.1 POWER SUPPLY 

The power supply Is divided into two main sub- 
assemblies: the transfomier cable assembly (709-0091 ) and 
the power supply assembly (702-1774). Refer to figure 5-5. 
These sub-assemblies are described in this subsection. 



Transformer Cable Assembly 

The transformer cable assembly is made up of the AC 
line filter, AC line fuse, power switch, voltage selector and 
transformer. The AC line filter, line fuse and voltage 
selection wheel are all in a single unit. The voltage selector 
unit adapts the programmer to the correct line voltage. This 
AC line voltage selection process is described in section 
2.4.1. The transformer primary contains taps which provide 
for operation at 100, 120, 220 or 240 volts. 

Power Supply Regulator 

The transformer secondary is applied through fuse 
network F1 through F11 and is sent to the rectifier, filter 
and regulator network. Replacing fuses F1 through F4 is a 
simple procedure. Disassemble the programmer according to 
figure 4-1. Now that you have gained access to the inside of 
the programmer, the fuses snap easily in and out of their 
holders. Table 5-2 provides the amperage for each of these 
fuses. 

The - 15 and -1-48 volts are unregulated supplies 
rectified by diodes CR1 through CR4 and CR5 through CR8; 
and filtered by capacitors C4 and C5. The + 25 volts is a 
regulated supply rectified by diode CR9 through CR12, 
filtered by capcitor CI and regulated by the three-terminal 
regulator VR2. The output of the -i-25 volt supply is further 
regulated by VR1 to provide a -i- 15 volt supply. This + 15 
volt supply is applied through fuse 11 to the center tap of 
the secondary winding. The other two legs of this winding 
provide 5.5 volts AC to the filaments of the FIP (flourescent 
indicator panel) display. The -i- 5 volts is a regulated supply 
rectified by diodes CR13 through CR16 and filtered by 
capacitors C2 and 03 and regulated by VR3. Regulator VR3 
is located on the back panel and is connected to the power 
supply by the regulator cable (709-0093). 

Fan 

The fan connects to the transformer cable assembly 
and provides cooling to the internal circuitry of the 22B. 

Table 5-2. Power Supply Fuse Requirements, F1-F4 



Fuse 
Number 

F1 
F2 
F3 
F4 



Fuse Type 

0.5A 250V slow blow 
1A 250V fast blow 
2A 250V fast blow 
8A 125V fast blow 



Supply 
-15V 
-I- 48V 
-H25V 

-H5V 
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Figure 5-4. Interconnection Diagram 
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Figure S-5. Block Diagram, Power Supply 



5.3.2 KEYBOARD/DISPLAY 

The ksYtraard/display circuitry function is illustrated in 
figure 5-6 and described in the following paragraphs. 

Keyboard/Display Controller 

The keyboard /display controller chip U49 is physically 
located on the Controller board and provides the necessary 
interface signals for the display and the keyboard. 

Keyboard Drive 

Scan lines on the controller U48, SL0 through SL.3, are 
decoded by U15 and applied to the matrix of keys. 

Keyboard 

Comniands from the matrix of keys are returned to the 
controller U49 by way of return lines RL0 through RL3 and 
RL7. 



Display Drive 

The signals for the FIP display originate from the 
controller outputs AO, A1, and B0 through B3. These 
signals are applied to the character generator PROM (U13). 
The character generator PROM outputs control the data 
segments that appear in the display. This data is timed by 
decoder U12 and counter U14 and is applied to display 
latches U3 through U6. Segment drive U10 and U11 level 
shift the outputs of the display latches to the voltages 
required by the FIP display inputs. The four scan lines from 
the controller (SL0 through SL3) are decoded by U1 and 
U2. These lines are level shifted by digit drive U8 and U9 to 
provide the necessary digit select signals. 

FIP (Flourescent Indicator Panel) Display 

The FIP is a 16 character alpha numeric display. 
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Figure 5-6. Block Diagram, Keyboard/Display Function 



5.3.3 SOCKET ADAPTERS 

The protective socl^et cover (351A-078) is a standard 
feature of the 22B. There are also three other optional 
socket adapters available on the 22B: 351A-075 (Intel 8741, 
8742, 8748, 8748H, 8749H, 8750H, 8755A) and 351A-076 
(Intel 8751). These socket adapters contain clamp diode 
networks for noise supression and some may contain 
circuitry to provide voltage level shifting. Consult the circuit 
description section of the individual socket adapter manual 
for complete details. 

5.3.4 CONTROLLER 

The following is a description of Controller board 
(702-17751. The circuitry functions of the 22B Controller 
board are described in this section and illustrated in figure 
5-7. 

Microporcessor Decode and Memory 

The 228 uses a 68A09 microporcessor. The processor 
clock is generated with crystal Y1 and inverter U1. The 
power-on reset circuit CR3, Q10 and U8 provide a reset for 
the processor and an array recall signal for the non volatile 
RAM U37. The microprocessor's address bus is decoded by 
PROM U9 and decoders U13, U22 and U14. Program 
memory is provided with two on-line PROMs (U18 and U19) 
and three page PROMs (U15 through U17). Page selection 
of these PROMs is provided through U20 and control 
register U11. The microprocessor's scratch and non volatile 
RAM is provided by U36 and U37. 



Data RAM 

The 22B contains up to 64K x 8 bits of dynamic data 
RAM. Refresh for the dynamic RAM is generated by signals 
from the microprocessor using gates U43 and U44, address 
multiplexers (U34, U35, U41, U45) and refresh counter U40. 
The RAM is divided into two pages which overlay the same 
address space. Page selection is provided by control register 
U11. 

Serial Port 

U6 is the RS232 compatible serial interface device. The 
interface signals from U6 are shifted to the proper RS232 
levels by interface U4 and U5 and are then routed to the 
serial port connector. Transistors 05 and 06 provide a 
switch for use with a Data I/O Serial Paper Tape Reader. 
This switch is turned on automatically during a copy or 
verify operation from port to RAM. 

UV Lamp 

The UV lamp power is derived from the 25-volt supply, 
routed through transistor switch 03 and 04 and then 
inverted by transformer T1 and transistor switches 01 and 
02. The voltage present at the transformer secondary, a 
20-kilohertz 35-volt peak AC wave, is limited by inductor LI 
and applied to the terminals of the UV lamp. The lamp is 
physically located on the UV lamp assembly on the front 
panel. When the UV lamp is first turned on, a three second 
start signal is provided by relay K1 . This start signal 
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Figure 5-7. Block Diagram, Controller Board 



connects the two filaments of the UV lamp In series causing 
them to heat and ionize the gas inside the tube. Zener 
diodes CR17 and CR18 provide noise supression when relay 
K1 opens. Diode CR19, transistor Q17 and gate U43 provide 
a TTL signal to sense the state of the UV lamp. 

Address and Data Buffers 

The three lower address lines (A0 through A2) are 
buffered by register U10. The data lines are buffered by 
register U53. These two registers provide isolation between 
the processor and I/O devices. 

Control Registers 

The control registers (U11 and U21) provide the 
necessary control signals for other functions on the 
controller. The controller board also contains a signature 
verifier interface (U64) which provides start and stop signals 
for signature verification. 



5.3.5 WAVEFORM GENERATION 

Waveform generation circuitry is located both on the 
Waveform Generator board and the Controller board. This 
division of circuitry is noted in figure 5-8. 

Device Voltage Supplies 

The device voltage supplies Include: VCC, bit and chip 
enable (CE), VBB, pull-up/pull-down, V reference and -9 
volts. 

The VCC voltage is generated by DAC U61 op amp U31 
and U30 and pass element Q13. The VCC current limit is 
adjustable by DAC U61 , op amp 31 and potentiometer R70. 
The VCC voltage can be routed to any of three pins by the 
VCC switches consisting of Q14 through Q16. Depending 
upon which VCC switch is on, the proper feedback is 
selected through gates U62 and analog switch U63. This 
feedback path returns via potentiometer R66 to the input of 
op amp U30. 
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The voltage for the bit and CE supplies is generated 
from DAC U59 through op amps U28, U27 and U29 and 
pass elements Q7 and Q12, respectively. 

The fixed voltage VBB supply is generated from the 
reference through op amp U25, pass element Q9 and switch 
Q10. 

The variable voltage load for pull-up supply is generated 
from the B side of DAC U57 through op amps U26 and pass 
element Q11 and switched load supply switch Q8. The pull- 
down network originates on the waveform generator board 
from transistor Q14. These pull-up/pull-down supplies are 
applied to the hybrid network providing a variable load to 
the data lines. 

The voltage reference (V Reference) provides a stable 5 
volt reference for other waveform generation circuitry. It 
consists of regulator VR2 and transistor Q8. 

The -9 volt supply is provided by regulator VRI and 
provides a negative reference voltage for other waveform 
generation circuitry. 

Device Current Supplies 

Both the programmable current source and the 20mA 
current source, together with the clamp supply, are located 
on the Waveform Generator board. The programmable 
current source is generated from the A side of DAC U18 
through op amps U17 and transistor 09. The level of 
current is set by resistors R11 and potentiometer R20. The 
programmable current source is turned on by gate U28 at 
pin 13. The 20mA current source is generated from 
regulator VRI and transistor 09. The 20mA current level is 
set with resistor R14 and potentiometer R21 and is turned 
on by transistor 022. The current level for both the 
programmable and 20mA current sources are generated by 
op amp U27 and transistor 01 1 from the voltage input 
present at U27 pin 3. The clamp supply is generated from 
the B side of DAC U18 through op amps U17, U31 and U19 
and pass transistor O10. The output of the clamp supply at 
TP4 is routed to the diode network on the 28-pin socket (or 
socket adapter) to provide noise supresslon. 

Device Switching Generation 

Device switching generation consists of: pulse 
generator, bit switch, CE switch, hybrid data switches and 
CE switches. 

The pulse generator is located on the Controller board. 
The function of the pulse generator is to produce short 
duration pulses that are too fast to be generated by the 
microprocessor. The width of these pulses is determined by 
the data in register U55. The data is parallel loaded into 
counters U54 and U56. A pulse generator comprised of 
crystal Y2 and gates U50 is applied to the clock inputs of 
counters U54 and U56. The pulse begins when a read strobe 
occurs at gate 51, pin 12 or 13. This will load counters U54 
and U56 and allows them to count until a carry is generated 
which terminates the pulse. This pulse signal Is also applied 
the the read gates on the Waveform Generator board which 



latches in the data from the device through the comparator 
network. This allows data to be read from the device at a 
precise time after the previous pulse is generated. 

The bit and CE switches turn the bit and CE voltage 
level supplies on and off. They provide a variable controlled 
rise rate to both the bit and CE switch outputs. 

Each of the six hybrid circuits drives two pins, which 
may either be address or data lines, depending upon the 
pinout of the device. Half of the hybrid functions as a pin 
driver to steer the output of the bit switch to the proper pin 
on the socket or socket adapter. It can also generate a TTL 
level signal on these pins. These six hybrids (U10 through 
U15) are in 20-pin single in-line packages. Hybrid data 
switches get their input signals from registers U3 through 
U5. 

The four chip enable switches drive the chip enable 
lines on the socket (or socket adapter). These switches get 
their TTL input signals from register U2. A typical chip 
enable switch functions to pass the output of the CE switch 
through transistor 033 which is turned on by transistor 031 
and 032; transistors O30 and 026 function as a TTL level 
driver. 

Other miscellaneous circuitry contained on the 
Waveform Genertor board consists of a 12-volt write enable 
signal generated by gates U28-U29 and zener diode CR65. 
The hybrids recieve a -9/-3 volt base drive signal from 
transistors 012-013 and zener diode CR36. 

Device Read Circuitry 

The device read circuitry consists of the data 
comparators and an overcurrent sense network. 

Data coming from the fixed 28-pin front panel socket 
(U16) or socket adapter is routed to the data comparator 
U20 through U23. The sense level of these comparators is 
set by the comparator supply located on the Controller 
board. This comparator supply is generated from the A side 
of DAC U57 and ends up at U26. The outputs of the 
comparators are accessed by the data read gates U25 and 
U26. 

The overcurrent sense network will cause a shut-down 
of the supply voltages if an overcurrent condition is 
detected in any of four supplies: VCC, bit, CE or VBB. This 
sense network is located on the controller and conssts of 
comparator U60, gate LI24, integrater R121 and CSS. The 
output of the integrator is routed to the clear line of U21 , a 
controller registfer. When an overcurrent condition occurs, it 
will clear this register (U21) causing all its outputs, including 
the output tied to gate U51 pin 10, to go low. The output of 
this gate, called the overcurrent clear line, is routed to the 
Waveform Genertor board and causes a clear condition to 
all the control registers. This shuts down all the voltages on 
the Waveform Generator board. The microprocessor will 
sense that an overcurrent shut down has occurred. It does 
this by reading the level of the V reference supply through 
comparator U20 pin 11. If an overcurrent shut down has 
occurred, the V Reference voltage will be 0. 
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APPENDIX A 

DATA TRANSLATION FORMATS 



A.I INTRODUCTION 

This appendix defines the data translation formats 
available for the 22B. The 22B is capable of interfacing with 

format described In this appendix. 

Each data translation format is assigned a 2-digit code 
which the operator enters into the programmer (from the 
keyboard or, in remote control, through the serial port) to 
send or receive data in that format. In addition to the data 
translation format code, there is a 1 -digit instrument control 
code which specifies control characters to be transmitted 
to, or received from, peripheral instruments. 

A.2 DATA VERIFICATION 

For data verification the 22B calculates a sum-check of 
all data sent to or from the programmer. At the end of a 
successful input operation, the programmer will display the 
sum-check of all data transferred. It will also compare any 
received sum-check fields with its own calculation. If the 
two agree, the programmer will display the sum-check; a 
mismatch will produce an error message. Output data is 
always followed by a sum-check field which may be printed 
on disk or tape for use in subsequent input operations. 

A.3 CODES 

Each format is assigned a 2-digit data translation format 
code which the operator enters into the programmer to 
transfer data in that format. In addition to this code, a 
1 -digit instrument control code may be used to specify 
control characters for peripheral equipment. The codes must 
be formatted as shown in figure A-1. If no codes are 
entered into the programmer, the current default values will 
be in effect. 

See table A-1 for a definition of instrument control 
codes and table A-2 for a definition of data translation 
format codes. 



Table A-1. Instrument Control Codes 



170 




LN—I 















Rgure A-1. Formatting the Instrument Control Code 
and Data Translation Format Code 



CONTROL 




CODE 


PROGRAMMER ACTION 





No control character sent. 


1 


Send "reader on" (ASCII DCI/Hex 11) when 




ready to receive data, and "reader off" 




(ASCII DC3/Hex 13) when all data Is 




received. Also send "punch on" (ASCII 




DC2/Hex 12) before sending data, and 




"punch off" (ASCII DC4/Hex 14) after 




sending data. 


2 


Sends data after acknowledging a "reader 




on" (ASCII DCI/Hex 11), and stops sending 




data after acknowledging a "reader off" 




(ASCII DC3/Hex 13). 



A.4 TRANSLATION FORMATS 

This section gives information on the translation 
formats available for input and output by the 228. 

A.4.1 BINARY TRANSFER. CODE 10 

Data transfer in the Binary format consists of a stream 
of 8-bit data wqrds preceded by a byte count and followed 
by a sum-check. The Binary format does not have 
addresses. 

A paper tape generated by a programmer will contain a 
5-byte, arrow-shaped header followed by a null and a 
4-nibble byte count. The start code, a nonprintable rubout 
in even parity, follows the byte count. The end of data is 
signalled by 2 nulls and a 2-byte sum-check of the data 
field. Refer to figure A-2. 

The programmer stores incoming binary data upon 
receipt of the start character. Data is stored in RAM starting 
at the first RAM address and ending at the last incoming 
data byte. Transmission may be aborted by pressing any 
mode key. 

A.4.2 DEC BINARY FORMAT, CODE 11 

Data transmission in the DEC Binary format is a stream 
of 8-bit data words with no control characters except the 
start code. The start code is one null preceded by at least 
one rubout. A tape output from the programmer will 
contain 32 rubouts in the leader. The DEC Binary format 
does not have addresses. 

A.4.3 ASCII BINARY FORMAT, CODES 01, 02 and 03 
(or 05, 06, and 07) 

In these formats, bytes are recorded in ASCII codes 
with binary digits represented by N's and P's, L's and H's, 
and l's and O's, respectively. See figure A-3. The ASCII 
Binary formats do not have addresses. 
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Table A-2. Data Translation Formats 



FORMAT 


CODE 


Binary 


10 


DEC Binary 


11 


ASCII-BNPF 


01 (05)» 


ASCII-BHLF 


02 (06)* 


ASCII-B10F 


03 (07)* 


5-Level BNPF 


08(09)* 


Spectrum 


12 (13)* 


ASCII-Octal (Space) 


30 (35)-!- 


ASCII-Octal (Percent) 


31 (36) H- 


ASCII-Octal (Apostrophe) 


32 


ASCII-Octal SMS 


37 


ASCII-Hex (Space) 


50 (55) + 


ASCII-Hex (Percent) 


51 (56)-!- 


ASCII-Hex (Apostrophe) 


52 


ASCII-Hex SMS 


57 


ASCII-Hex (Comma) 


53 (58) + 


RCA Cosmac 


70 


Falrchild Fairbug 


80 


MOS Technology 


81 


1 Motorola Exorciser 


82 



Intel Intellec 8/MDS 
Signetlcs Absolute Object 
Tektronix Hexadecimal 
Motorola Exormax 

Intel MCS-86 Hexadecimal Object 
Hewlett-Packard 64000 Absolute 
Texas Instruments SDSMAC 



83 
85 
86 
87 

88 
89 
90 



* For transmission of data without start codes, these 
alternate data translation format codes are used. 

+ For transmission of data with the SOH (CTRL A) start 
code, these alternate data translation format codes are 
used. 



Figure A-3 shows four data byte coded in each of the 
three ASCII Binary formats. Incoming bytes are stored In 
RAM sequentially starting at the first RAM address. Bytes 
are sandwiched between "B" and "F" characters and are 
normally separated by spaces. Any other characters, such 
as carriage returns or line feeds, may be inserted between 
an "F" and the next "B". The start codes are a 
nonprintable STX, control B (or hex 02 In "no parity"), and 
the end code is a nonprintable ETX, control C (or a hex 03 
In "no parity"). 

NOTE 

Data without a start code may be input to 
or output from the programmer by use of 
alternate data translation format codes. 
These are: ASCII-BNPF, 05; ASCII-BHLF, 06; 
ASCII-BWF, 07. 
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Figure A-2. Input or Output Binary Tape 



ASCII BNPF, Select Code 01 (or 05) 

' BPNPNPNPNF BPNPNPNPNF BPNPNPNPNF BPNPNPNPNr . 

\ ^\ ^s^ y / 

\ 2 3 

ASCII-BHLF, Select Code 02 (or 06) 
nsHLHLHLHLF BHLHLHLHLF BHLHLHLHLF BHLHLHLHLFp 

1 2 3 

ASCn-BieF, Select Code 03 (or 071 



:BieieieieF BieieieieF BieieieieF BieieieieFr 

1 2 3 



\, 



NOTES 



1. Start code Is a nonprintable STX — CTRL B (start 
code is optional). 

2. Characters such as spaces, carriage returns and line 
feeds may appear between bytes. 

3. End code is a nonprintable ETX — CTRL C. 

4. Data can also be expressed in 4-bit words 



Figure A-3. ASCII Binary Formats 
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A single data byte can be aborted if the programmer 
receives an E character between B and F characters. Data 
Will continue to Lie storeu in secjuential RAM addresses. The 
entire data transfer can be aborted by pressing any mode 
l<ey (COPY, VERIFY, SELECT, EDIT). 

Data is output in 4-byte lines with a space between 
bytes. The transmission is preceded and followed by 50 null 
characters. 

A.4.4 5-Level BNPF FORMAT. CODES 08 or 09 

Except for the start and end codes, the same character 
set and specifications are used for the ASCII-BNPF and 
5-level BNPF Formats. 

Data for input to the programmer is punched on 5-hole 
Telex paper tapes to be read by an ASCII-based reader that 
has an adjustable tape guide. The reader reads the tape as it 
would an 8-level tape, recording the 5 holes that are on the 
tape as 5 bits of data. The 3 most significant bits are 
recorded as if they were holes on an 8-level tape. The 
programmer's software converts the resulting 8-bit codes 
into valid data for entry in RAM. 

The start code for the format is a left parenthesis, 
("Figs K" on a Telex machine), and the end code is a right 
parenthesis, ("Figs L" on a Telex machine). The 5-level 
BNPF Format does not have addresses. 

NOTE 

Data without a start code may be input to 
or output from tfie programmer by use of 
ttie alternate data translation format code, 09. 

A.4.5 SPECTRUM FORMAT, CODES 12 or 13 

In this format, bytes are recorded in ASCII codes with 
binary digits represented by 1's and O's. Each byte is 
preceded by an address. 

Figure A-4 shows 2 data bytes coded in the Spectrum 
format. Bytes are sandwiched between the space and 
carriage-return characters and are normally separated by line 
feeds. The start code is a nonprintable STX, control B (or 
hex 02 in "no parity"), and the end code is a nonprintable 
ETX, control C (or hex 03 in "no parity"). 
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NOTES 

1. Start code is a nonprintable STX (start code is 
optional). 

2. Address code is 4 hex digits. 

3. 4 or 8 data bits appear between space and carriage 
return. 

4. End code is a nonprintable ETX. 



NOTE 

Data Without a start code may be input to or 
output from the programmer by use of the 
alternate data translation format code, 13. 

A single data byte can be aborted if the programmer 
receives an "E" character between a space and a carriage 
return. Data will continue to be stored in sequential RAM 
addresses. The entire data transfer can be aborted by 
pressing any mode key (COPY, VERIFY, SELECT or EDIT). 

Data output to a printer will have one address and one 
byte of data on each line. The programmer first sends an 
STX (optionally), then the data, and finally an ETX. The 
transmission is preceded and followed by 50 null characters. 

A.4.6 ASCII OCTAL & HEX FORMATS, 
CODES 30-37 and 50-58 

Each of these formats has a start and end code, and 
similar address and sum-check specifications. Figure A-5 
illustrates 4 data bytes coded in each of the 9 ASCII-Octal 
and Hex Formats. Data in these formats is organized in 
sequential bytes separated by the execute character (space, 
percent, apostrophe, or comma). Characters immediately 
preceding the execute character are interpreted as data. 
ASCII-Hex and Octal Formats can express 8-bit data, by 2 
or 3 octal, or 1 or 2 hex characters. Line feeds, carriage 
returns and other characters may be included in the data 
stream as long as a data byte directly precedes each 
execute character. 

Although each data byte has an address, most are 
implied. Data bytes are addressed sequentially unless an 
explicit address is included in the data stream. This address 
is preceded by a "$" and an "A", must contain 2 to 4 hex 
or 3 to 6 octal characters, and must be followed by a 
comma, except for the ASCII-Hex (Comma) Format, which 
uses a period. The programmer skips to the new address to 
store the next data byte; succeeding bytes are again stored 
sequentially. See figure A-6. 

Each format has an end code, which terminates input 
operations. However, if a new start code follows within 16 
characters of an end code, input will continue 
uninterrupted. 

NOTE 

At least sixteen characters must follow an 
end code to avoid a timeout error. 

After receiving the final end code following an input 
operation, the programmer calculates a sum-check of all 
incoming data. Optionally, a sum-check can also be entered 
in the input data stream. The programmer compares this 
sum-check with its own calculated sum-check. If they 
match, the programmer will display the sum-check; if not, a 
sum-check error will be displayed. Specifications for the 
optional sum-check are given in figure A-7. 



Figure A-4. Spectrum Format 
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ASCII Octal (Space), Select Code 30 (or 35) 
2 



1 ^►.';;$Ae 

252 252 252 252-. 



^^^A^ 



ASCII Octal (Percent), Select Code 31 (or 36) 

2 
1 »- .$AM00ee7 

252'"n252"'.,252"'..252"'i.':; 

K \ \ \ ^ 

3 4 

ASCII Octal (Apostrophe), Select Code 32 

252 252252 252 ■ : 

V\AA^ 

3 4 

ASCII Octal SMS, Select Code 37 
2 

252'252'252'252r . 

3 7 



NOTES: 

1. Start code Is nonprintable STX - CTRL B 
(optionally SOH - CTRL A). 

2. Optional address code may precede any data byte. 
Up to six address digits in octal formats, four in 
hex. 



ASCII-Hex (Space). Select Code 50 (or 56) 
2 



1— »-0$AMee,' 

AA A A AA AAO 

AA 

3 4 



L MM MM mm:..' 

VAAA^ 



ASCII-Hex (Percent). Select Code 51 (or 56) 

2 
2 

1 -*.o$AB0ee.'^ 

AA%AA%AA%AA%0 

3 4 

ASCII Hex (Apostrophe). Select Code 52 
2 

1— ►■OsAeeee,'^ 

AA'AA'AA'AA 



MA4 tAt^ *\*^ t. ' 

vaaAV 



ASCII Hex SMS, Select Code 57 

2 

— J 

AAAAAAAAC 
_V 
3 



1 mm mm mm >.. 



ASCII Hex (Comma). Select Code 53 (or 58) 
2 



AA.AA.AA.AA. 



VA^^A^ 



3. Execute code. 

4. End code is a nonprintable ETX — CTRL C. 

5. Data can also be expressed in 4-bit form. 

6. Start code is nonprintable SOM — CTRL R. 

7. End code is a nonprintable EOM — CTRL T. 



Figure A-5. ASCII-Octal and Hex Formats 
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ADDRESS 
FIELD 




OR 



HHlHH HH HH. 



HH HH HH HH 



OCTAL 
ADDRESS 

$A2»4667,: 



INPUT 
DATA 



Data byte that follows address 
field is input to RAM address 
defined in address field. 

NOTES: 

• H = hex character. 2, 3, 4, 5, 6 and 7 = octal characters. 

• Address has 2-4 hex or 3-6 octal characters. The programmer 
assumes leading zeros. 

• Address must be preceded by "$A" and followed by " , ". 

• Line feed and carriage return optional. 



Figure A-6. Optional Address Field in ASCII-Octal 
and Hex Formats 

Output is begun by invoking an output to Port 
operation. The programmer divides the output data into 
8-line blocks. 

Data transmission is begun with the start code, a 
nonprintable STX, optionally SOH.* Data blocks follow, 
each one prefaced by an address for the first data byte in 
the block. The end of transmission is signalled by the end 
code, a nonprintable ETX. Directly following the end code is 
a sum-check of the transferred data. The transmission is 
preceded and followed by 50 null characters. 

A.4.7 RCA COSMAC FORMAT. CODE 70 

Data in this format begins with a start record consisting 
of the start character (!M or 7M), an address field, and a 
space. See figure A-8. 

The start character ?M is sent to the programmer only 
by a development system. This happens when the operator 
enters the interrogation ?M at a terminal (linked in parallel 
with the programmer to the development system), followed 
by the address in the development system memory where 
data transmission is to begin, followed by a number of 
bytes to be transferred, then by a carriage return. The 
development system responds by sending ?M to the 
programmer, followed by the starting address, and a data 
stream which conforms to the data input format described 
in figure A-5. Transmission stops when the specified 
number of bytes have been transmitted. 

Address specification is required for only the first data 
byte in the transfer. An address must have 1 to 4 hex 
characters and be followed by a space. The programmer 
records the next hex character after the space as the start 



End of Hex Data 

i 


Hex 
Sum-Chpck 


' ...HH HH HH ' [end code) 


' SSHHHH,' 




Octal 


End of Octal Data 
1 


Sum-Check 

1 


'235235' lend code) 


1 1 
$8234567, 


NOTES: 




• Sum-check field consists of 2-4 hex or 


3-6 octal digits sandwiched 


between "$S" and " , ". 




• Sum-check field immediately follows end code. 


• Sum-check field optional in the input mode and always included 


in the output mode. 





Figure A-7. Syntax of the Sum-Check Field in I/O 
Operations 



of the first data byte. (A carriage return must follow the 
space if the start code ?M is used.) Succeeding bytes are 
recorded sequentially. 

Each data record is followed by a comma if the next 
record is not preceded by an address, or by a semicolon if it 
starts with an address. Records consist of data bytes 
expressed as two hexadecimal characters and followed by 
either a comma or semicolon, and a carriage retum. Any 
characters received between a comma or semicolon and a 
carriage return will be ignored by the programmer. 

The carriage-return character is significant to this 
format because it can signal either the continuation or the 
end of data flow; if the carriage return is preceded by a 
comma or semicolon, more data must follow; the absence 
of a comma or semicolon before the carriage return 
indicates the end of transmission. 

Output data records are followed by either a comma or 
a semicolon and a carriage return. The Start-of-Rle records 
are expressed exactly as for input. The transmission is 
preceded and followed by 50 null characters. 

A.4.8 MICROPROCESSOR FORMATS 

Data in these formats is organized into records 
characterized by expressed addresses and error-check 
codes. Each format has record start characters and sum- 
checks. Records are independent; that is, the programmer 
can accept addresses in nonsequential order. (The Fairchild 
Fairbug format differs from the other microprocessor 
formats in address setting. See the Fairchild Fairbug format 
description). 



ASCII-Octal SMS and ASCII-Hex SMS use SOM (CTRL R) as a 
start code and EOM (CTRL T) as an end code. 
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• FAIRCHILD FAIRBUG, CODE 80 

In the Fairbug format, input and output requirements 
are identical; both have S-byte records and identical control 
characters. Figure A-9 simulates a Fairbug data file. A file 
begins with a 5-character prefix and ends with a 1 -character 
suffix. The Start-of-File character is an "S", followed by the 
address of the first data byte. Each data byte is represented 
by 2 hexadecimal characters. 

NOTE 



A 1 -digit hexadecimal checl<sum follows the data in 
each data record. The checksum represents, in hexadecimal 
notation, the sum of the binary equivalents of the 16 digits 
in the record; the half carry from the fourth bit is ignored. 

The programmer ignores any character (except for 
address characters) between a checksum and the start 
character of the next data record. These spaces can be used 
for any comments. 

The last record consists of an asterisk only, which 
indicates the end of data transmission. 



Address specification is optional in this 
format; a record witt) no address directly 
follows the previous record. 



INPUT 

DATA RECORD 



H 

H 
H 
H 
H 
H 
H 
H 

H 
H 



AAAA 0|>tioniil mI<Ih?ss Iii'IcI. Ariv r(!i:or(l mjy havo 
.Kitjruss ip(M:i{icaIK)n it ciul chaidclcr of pn.'vious rf;c:nrcl 
IS d ■i(Mni<:ot<)n 



HH One d.il.) liy'i- in hi'X.Kliicimal nol.ilinii 




End of Ri'coril rh.il. ii:ri'i. Coniiii.i. il .iddii's'. ni siicci.'dinn 
rccoid lollows strtiUiMili.illv. sifiTiicoInn, if .111 ;iddri!SS tii.'kl is 
specifitMl in sui:re(;dim) iiicuid. 

• Tflis sp.tcr iisrd foi r,.iiii.u)if Mdiiin 
(Bi'Sjinninqof ni'xl ii'iioiil] 



END OF FILE RECORD 



OUTPUT 



NOTES 



11 Number of tjytes per record is vdrialrk' 
2) Each line ends with nonprintinr) line fei'd, Cdirijq*^ relurn 
and nulls. 
Stan Record 2 Hex characters 1 byte Dju Records 

'^ \ 

IMAAAA 1^ 

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH.fCRl ' 

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH,(CRli 

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH.ICRM 

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH.(CRIj 

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH,(CRl' 

HHHHHHHHHHH(CR) '^.^^^^ 

^"^" End of-File Record 



Carriage return, CR without preceding comma or semi- 
colon indicates end of data. 



STARTOF FILE RECORD 




If ?IVI, programmer will ignore any character 
following the space until a carriage return is input. 

AAAA ■' Address of the first data byte in the record. 
Address may be 14 characters, if less than 4, leading ieros 

are assumed. 

One space must precede the first data byte. 



LEGEND 



!M or ?M 

AAAA 

HH 



(CRI 



- Start Characters 

- Address Field 

^ Two Hexadecimal Digits (0-9. API 

^ End-of-Record Character 

= End-of-Record Character if followed by expressed address 

= Nonprinting Carriage Return 



Figure A-8. SiJecifications for RCA Cosmac Data Files 
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• TEKTRONIX HEXADECIMAL FORMAT, CODE 86 

riyum /^-o iiiuaLiaLcs a vaiiu icfvLiwmyv uata mo. in^ 

data in each record is sandwiched between the start 
character (a slash) and a 2-character sum-check. Following 
the start character, the next 4 characters of the prefix 
express the address of the first data byte. The address is 
followed by a byte count, which represents the number of 
data bytes in the record, and by a sum-check of the address 
and byte count. Data bytes follow, represented by pairs of 
hexadecimal characters and succeeded by a sum-check of 



the data bytes. The End-of-File record consists only of 
control characters used to signal the end of transmission 
and a byte count and sum-check for verification. 

Data is output from the programmer starting at the first 
RAM address and continuing until the number of bytes in 
the specified block has been transmitted. The programmer 
divides output data into records prefaced by a start 
character and an address field for the first byte in the 
record. The transmission is preceded and followed by 50 
null characters. 



INPUT 

DATA RECORD 



Sun Ch,ir,icti:i 



AAAA Aililicss of ihi' fiisl 
(hexcKl('(:ini;il notLiTion} 



it.i hylc iti Th cord 



BC Bytf; Ctnin!. Tht- hfx;HltM:ini;ii niiinlici of dat.i hyt'JS 
H! tht- rcconi 

CC ClT'cksiirn. Eighl hit sum of itif font Im ht'x.i[lri;im;il 
vdUius of the sjx (ii[)ils tfl.i: nuki- u[t Ifir .i'ldn'Ss ,in(! hytf 
count (fi(?xj(lt'(;ini.jl notjtiool 

fHH On\; (ijt.i liylc hi tlcx.idi-cini.il notjluxi 



CC CtlKksum Ei(|lll liil Mirn, iiioilu.o ?r)S. in th,- 
four hit ficxadccinijl vdluf;s of Ttif diqiTs tii.n mjki- up the 
(lata l)yTt;s (fiex^tlecimjl [loT.itiool 

Carnage rrnurn 
(Beginnint) of next rfcorttl 



OUTPUT 



NOTES 



1 ) Mumber of bytes per record is varuhlt?. 

2) Each line ends with nonprmtnig liiu* Ure^i, cdinjye ti'tum 
and nulls. 



2 Hex characters ^ 1 byte 



X 



Data Records 



/AAAABCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
/AAAABCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
/AAAABCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
/AAAABCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
/AAAABCCC 



End-of-File Record 



ABORT RECORD 



Tivo Stait C-iarjCi -is 



;;- ASCII r".,'^r: 



C.rr aui- 



EI*JD OF FILE RECORD 



BC - Bv'e Coun;. BC " 00 n E-ia-ofF i^ r,>cora 

CC - Checksui-'. Eight I):: s.ir. o' trie fou'-lji: tiexadeC'-na! 
values of ttie six digits ifiat make up the tiansfer address 
and the nyte count (hexadecimal notation! 
Carnage return 



LEGEND 






Start Character 


AAAA 


Adiiress Field 


BC 


Byte Count (Data Bytes/Record) 


CC 


Checksum 


HH 


Two Hexadecimal Digits (0 9, A F) 


X 


Any ASCII Character 



Figure A-9. Specifications for Tektronix Hexadecimal Data Files 
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• MOTOROLA EXORCISER FORMAT, CODE 82 

Motorola data files may begin with a sign-on record, 
which Is initiated by the code SO. Valid data records start 
with an 8-character prefix and end with a 2-character suffix. 
Figure A-1 1 demonstrates a series of valie Motorola data 
records. 

Each data record begins with the start characters "SI"; 
the programmer will ignore all earlier characters. The third 



and fourth characters represent the byte count, which 
expresses the number of data, address and sum-check bytes 
in the record. The address of the first data byte in the 
record is expressed by the last 4 characters of the prefix. 
Data bytes follow, each represented by 2 hexadecimal 
characters. The number of data bytes occurring must be 3 
less than the byte count. The suffix is a 2-character 
checksum. 



INPUT 

DATA RECORD 



START CHARACTER 



BC By''! CotinT Tht? hrxiKlijcim-il riijmtj*;r f>f ikt\ii tjyH.'S 
111 The ri;<:oi(J 



AAAA Addt.'S', (il (irsl (l;il,i liyli' iii ri^ciiiil, AAAA in 
hiixiuNMiinuil iiol.ilioM niilv 



HH Oiii- (I, IT. I tiylf iM hi'x.iHi.Ttin.il noT.ilnin 



CCCC ChickMim Twoliyti; liiii.iiy siiinin.iiion of 
preceding hyti'S in m'CokI (inclucjinq .iil(iM><i^. .ind 
hyle i-oiinll in hi>Kiirlricinicil notation. 



iH|lf M'tUin 1)1 



ENDOF FILE RECORD 



START CHARACTER 

Byte Count. BC = 00 in Endof-File Record 

Record Count 
Checksum 



This sp.ice c.in tie usi'd foi hnr 1 1, i 

comments. 

(Beqinninq of next ri-coid) 



LEGEND 

Start Charact(?r 
BC ^ Byte Count (BC> 00 in Record. BC 00 in End of File Record! 

AAAA - Address Field 
CCCC ^ Checksum of Record 

RRRR - Record Count (Hex digits ignored on input. Always 0000 on output) 
HH = Two Hexadecimal Digits (0 9, A F) 



OUTPUT 



NOTES 



1 ) Numher of bytes per record is variable. 

2) Each line ends with nonprinting line feed, carriage return 



and nulls. 



2 Hex characters - 1 byte 



flCAAAAHHHHHHHH 
BCAAAAHHHHHHHH 
BCAAAAHHHHHHHH 
BCAAAAHHHHHHHH 
BCAAAAHHHHHHHH 
BCAAAAHHHHHHHH 
BCAAAAHHHHHHHH 
BCRRRRCCCC 



HHHHHHH 
HHHHHHH 
HHHHHHH 
HHHHHHH 
HHHHHHH 
HHHHHHH 
HHHHHHH 



Data Records 



HHHHH 
HHHHH 
HHHHH 
HHHHH 
HHHHH 
HHHHH 
HHHHH 



HHHHHHHHHH 
HHHHHHHHHH 
HHHHHHHHHH 
HHHHHHHHHH 
HHHHHHHHHH 
HHHHHHHHHH 
HHHHHHHHHH 




Figure A-10. Specifications for MOS Technology Data Files 
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• INTEL rNTELLEC 8/MDS FORMAT, CODE 83 

Intel data records begin with a 9-character prefix and 
end with a 2-character suffix. The byte count must equal 
the number of data bytes in the record. 

Figure A-12 simulates a series of valid data records. 
Each record begins with a colon, which is followed by a 



2-character byte count. The 4 digits following the byte 
count give the address of the first data byte. 

Each data byte is represented by 2 hex digits; the 
number of data bytes in each record must equal the byte 
count. 



INPUT 

DATA RECORD 



SIGN ON RECORD (OPTIONAU 




START CHARACTERS 

BC Byte Count. The number of data bytes plus 3 (1 for 
checksum and 2 for address) in hexadecimal notation 



AAAA - Address of first data byte in record. AAAA in 
hexadecimal notation only 



HH One data byte in hexadecimal notation 



S 




S0 - start characters of sign-on record. Except for start characters. 
80 reircKd has same format as data record 



END-OF-FILE RECORD 





CC Checksum. One's complement of binary summation 
of preceding bytes in record (including byte count, address, 
and data bytes) in hexadecimal notation 

This space can be used for line feed, carriage return or 
comments 

(Beginning of next record) 



START CHARACTERS 



Byte Count. BC = 03 in End-of-File Record 



LEGEND 




so 


= Optional Start-ofFile Record 


SI 


= Start Characters 


BC 


= Byte Count 




([Data Bytes/Record) +3) 


AAAA 


= Address of First Data Byte 


HH 


= Two Hexadecimal Digits (0-9, A-F) 


CC 


= Checksum of Record (one byte) 



OUTPUT 



NOTES 



1) Number of bytes per record is variable. See table 3-1. 

2) Each line ends with nonprinting line feed, carriage return 
and nulls. 

3) Sign-on record may precede data. 



2 Hex characters = 1 byte 



Data Reccxds 



\ 



SIBCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
SIBCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
SIBCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
S1BCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
S9BCAAAACC 



Figure A-11. Specifications for Motorola Data RIes 
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• SIGNETICS ABSOLUTE OBJECT FORMAT, CODE 86 

Figure A-13 shows the specifications of Signetics 
format files. The data In each record is sandwiched between 
a 9-character prefix and a 2-character suffix. 

The start character is a colon. This is followed by the 
address of the first data byte, the byte count, and a 2-digit 



address check. Data is represented by pairs of hexadecimal 
characters. The byte count must equal the number of data 
bytes In the record. The suffix is a 2-character data check, 
calculated using the same operations described in figure 
A-13 for the address check. 



INPUT 

DATA RECORD 



ENDOFFILE RECORD 



START CHARACTER 

BC = Byte Count. The hexadecimal number of data bytes 
in the record 



AAAA - Address of first data byte in record. AAAA in 
hexadecimal notation only 



TT ' Record Type (00) 



HH ~ One data byte in hexadecimal notation 



START CHARACTER 

Byte Count. BC ' GO in EndofFile Record 



TT - Record Type (Oil 



CC ' Checksum. Negation (two's complement) of binary 
summation of preceding bytes in record (including byte 
count, address, and data bytes) in hexadecimal notation 
. This space can be used for line feed, carriage return or 
comments 



LEGEND 






' Start Character 


BC 


= Byte Count (Data Bytes/Record) 


AAAA 


= Address Field 


TT 


= Record Type 


H 


= One Hexadecimal Digit (0-9, A F) 


CC 


= Checksum of Record 



OUTPUT 



NOTES 



1) Number of bytes per record is variable. 

2) Each line ends with nonprinting line feed, carriage return 
and nulls. 



2 Hex characters - 1 byte 



Data Records 



\ 



BCAAAATTHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
BCAAAATTHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
BCAAAATTHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
BCAAAATT 



Figure A-12. Specifications for Intel Intellec 8/MDS Data Files 
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• TEKTRONIX HEXADECIMAL FORMAT, CODE 86 

Figure A-14 illustrates a valid Tektronix data file. The 
dsts In each record is sandwiched between the start 
character la slash) and a 2-character sum-check. Following 
the start character, the next 4 characters of the prefix 
express the address of the first data byte. The address is 
followed by a byte count, which represents the number of 
data bytes in the record, and by a sum-check of the address 
and byte count. Data bytes follow, represented by pairs of 
hexadecimal characters and succeeded by a sum-check of 



the data bytes. The End-of-File record consists only of 
control characters used to signal the end of transmission 
and a byte count and sum-check for verification. 

Data is output from the programmer starting at the first 
RAM address and continuing until the number of bytes in 
the specified block has been transmitted. The programmer 
divides output data into records prefaced by a start 
character and an address field for the first byte in the 
record. The transmission is preceded and followed by 50 
null characters. 



INPUT 






DATA RECORD FND OF Fll F RFCORD 






START CHARACTER 




START CHARACTER 




A 
A 


AAAA Adtiress of the first djtd f)yte in record. AAAA in 


A 
A 






A 
A 


liexudecimjl notation only 


A 
A 


Address 




B 
C 


BC Th(! hexddfcimjl numlx?r of (f^l,i hytcs m tfic record 
AC A(fdress Chi'ck Evi'ty livtf is (■xclusivi* t)Rcd wiitn 


B 

c 


Byte Count. BC = 00 in Endof-File Record 


A 






C 


the ptcvious l)vt('. lIUMi rot.itrd li^ft [jnt- hit 








H 

H 


HH Orii' (l.it.i tiyti' in hcxadi'Cinuil n()t.)tion 










f 




1 . J 




OUTPUT 






DC Delta Cfieck. Eveiy l>vlt' is exclusive ORecf witfi the 
previous f>yte, then totdtf(J left one bit. 

_ This space can U; used for line feed, c;iiruiqe reuirn or 


NOTES 

1) Number of bytes per record is variable. 

2) Each line ends with rionprinting line teed, carnage return 
and nulls. 


D 
C 








comments. 






^ 


*» (Beqinninq of next recot(0 


2 HEX characters - 1 byte Data Records 

\ \ 


LEGEND 


) 




..... „v„™„„„„„„„„„™™™„„>> 

AAAABCACHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHDc/y 




- Start Character 




AAAABCACHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHDC > 


AAAA 


-- Address Field 




AAAABCACHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHDCI 


BC 


Byte Count (Data Bytes/Record) 




AAAABCAC ) 


AC 


'■ Address Check. Checksum of address and byte count 




HH 


^ Two Hexadecimal Digits (0-9, A-F| 




DC 


Data Check. Checksum of data in record 





Figure A-13. Specifications for Signetics Absolute Object Data Files 
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• MOTOROLA EXORMAX FORMAT, CODE 87 

Motorola data files may begin with a sign-on record, 
initiated by the code SO. Data records start with an 8- or 
10-character prefix and end with a 2-character suffix. Figure 
A-15 demonstrates a series of Motorola Exormax data 
records. 

Each data record begins with the start characters S1 or 
S2— SI if the following address field has 4 characters, S2 if 
it has 6 characters. The third and fourth characters 



represent the byte count, which expresses the number of 
data, address and checksum bytes in the record. The 
address of the first data byte in the record is expressed by 
the last 4 characters of the prefix (6 characters for addresses 
above hex FFFFI. Data bytes follow, each represented by 
two hexadecimal characters. The number of data bytes 
occurring must be 3 less than the byte count. The suffix is a 
2-character checksum. 



INPUT 

DATA RECORD 



/ '■ Start Character 



AAAA Address o1 the first data byte in the record 
(hexadecimal nortation) 



BC =^ Byte Count. The hexadecimal numlier of data bytes 
in the record 

CC = Checksum. Eight bit sum of the four-bit hexadecimal 
values of the six digits that make up the address and byte 
count (hexadecimal notation) 

HH - One data tjyte in hexadecimal notation 



CC = Checksum. Eight t>it sum, modulo 256. of the 
four-bit hexadecimal values of the digits that make up the 
data bytes (hexadecimal notation) 

Carriage return 
(Beginning of next record) 



OUTPUT 



NOTES 



1| Number of bytes per record is variable. 
2) Each line ends with nonprinting line feed, carnage return 
and nulls. 



2 Hex characters = 1 byte 



V 



Data Records 



/AAAABCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
/AAAABCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
/AAAABCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
/AAAABCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
/AAAABCCC 



Endof-File Record 



ABORT RECORD 



// = Two Start Characters 



XX.. .X = Arbitrary string of ASCII characters 



Carnage return 



END OF FILE RECORD 



/ ^ Start Character 



AAAA = Transfer Address 



BC = Byte Count. BC = 00 in Endof-File record 

CC = Checksum. Eight-bit sum of the four-bit hexadecimal 
values of the six digits that make up the transfer address 
and the byte count (hexadecimal notation) 
Carriage return 



LEGEND 




/ 


Start Character 


AAAA 


Address Field 


BC 


Byte Count (Data Bytes/Record) 


CC 


Checksum 


HH 


Two Hexadecimal Digits (0-9, A-F) 


X 


Any ASCII Character 



Figure A-14. Specifications for Tektronix Hexadecimal Data Files 
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INPUT 



UM I M ncv-v>nL/ 



ciriM.nM Dcnr\ar\ intyrirxKiAt \ 




A 

A 
A 
A 
A 
A 



START CHARACTERS. SI if following address field has 4 
characters; S2 if address field has 6 characters. 



SO = Start characters of sign-on record. Except for start characters 
SO record has same format as data record. 



BC Byte Count- The number of data bytes plus 3 (1 for checksum 

and 2 for address lin hexadecimal notation. END-OF FILE RECORD 



AAAA Of AAAAAA Hftxadecimal address of first data byte in record. 




HH On*; data bytv. in finxadenmal notation 



START CHARACTERS. Must be S9 if previous data record began 
with SI. May be S8 or S9 if previous record began with S2. 



Byte Count. BC 03 in End-of-File Record. 



Address, Always 0000 jn End-of-File Record. 



Checksum 



CC Chncksum Orms cnnipUjniteni nf tjinary summation of precedinti 
t}yt*?s in r«*i:orfj lini liirjitu) hyTc count, .iddrnss. and data bylHs) 
in hexadecimal notittion 

This spac:f? can be. ijs(kI for liiif! fttffd. carnatie rt^turn or f:nmnients. 
Tho proqraniinfv will Kinorc any <:haract(;rs instirted between the 
last checksufn aiui the start characters nf the next rerortJ. 



(Beqinninq nt fiext record I 



LEGEND 

so 

SI 

BC 

AAAA 1 

AAAAAA J 

HH 

CC 



Optional Record Start Characters 

Start Characlprs 

Bvie Count 1 1 Data Bytes /Record I .31 

Address of First Data Byte 

Two Hexadecimal Digits (0 9. A-FI 
Checksum of Record (one byte! 



OUTPUT 



NOTES 



II Number of bytes per record Is variable. 

2) Each line ends with nonprinting line feed, carriage return 

and nulls. 
3} Sign-on record may precede data. 



2 Hex characters 1 byte 



Data Records 



S1BCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
S1BCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
S1BCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
S1BCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
S2BCAAAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
S2BCAAAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 
S9BCAAAACC .« 



End-of-File Record 



Figure A-15. Specifications for Motorola Exormax Data Files 
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• HEWLETT-PACKARD 64000 ABSOLUTE FORMAT, 
CODE 89 

Hewlett-Packard Absolute is a binary format with 
control and data-checking characters. See figure A-16. 

Data files begin with a Start-of-Flle record including the 
data bus width, data width base, transfer address, and a 
checksum of the bytes in the record. 

Data records follow the Start-of-File record. Each 
begins with 2 byte counts: the first expresses the number 
of 16-bit words in the record not including the checksum 
and itself; the second expresses the number of 8-bit data 
bytes in the record. Next comes a 32-bit address which 
describes the storage location of the following data byte. 
Data bytes follow; after the last data byte comes a 
checksum of every byte in the record except the first byte. 

The End-of-File record consists only of a byte count, 
which is always zero. 

• TEXAS INSTRUMENTS SDSMAC FORMAT, 
CODE 90 

Data files in the SDSMAC format consist of a Start-of- 
File record, data records, and an End-of-File record. See 
figure A-17. 

Each record is composed of a series of small fields, 
each initiated by a tag character. The programmer 
recognizes and acknowledges the following tag characters: 

- always followed by a file header. 

7 - always followed by a checksum which the programmer 

acknowledges. 

8 - always followed by a checksum which the programmer 

ignores. 

9 - always followed by a load address. 

B - always followed by 4 data characters. 

F - denotes the end of a data record. 

The Start-of-File record begins with a tag character and 
a 12-character file header. Next come interspersed address 



fields and data fields (each with tag characters). If any data 
fields appear before the first address field in the file, the first 
of those data fields is assigned to address 0000. Address 
fields may be expressed for any data byte, but none are 
required. The record ends with a checksum field initiated by 
the tag character 7 or 8, a 4-character checksum, and the 
tag character F. 

Data records follow the same format as the Start-of-File 
record but do not contain a file header. 

The End-of-File record consists of a colon (:) only. The 
output translator sends a control S after the colon. 

• INTEL MCS-86 HEXADECIMAL OBJECT. CODE 88 

The Intel 16-Bit Hexadecimal Object file record format is 
basically the same as the Intel Intellec 8/MDS (Code 83). It 
starts with nine characters (four fields) that define the start 
of record, byte count, load address, and record type. It 
ends with a 2-character checksum, figure A-12 (Intel Intellec 
8/MDS) illustrates this format. 

There are four record types: 

00 = data record 

01 = end record (signals end of file) 

02 = extended address record (added to the offset to 

determine the absolute destination address) 

03 = start record (ignored) 

Record type 02, the extended address record, defines bits 4 
to 19 of the segment base address. It can appear randomly 
anywhere within the object file and in any order; i.e.. It can 
be defined such that the data bytes at high addresses are 
sent before the bytes at lower addresses. Because the data 
bytes are sent in nonsequential fashion, the address offset 
must be entered into the programmer every time the data 
transfer is initiated. It is the same as a data record with only 
four data digits. It's address field is always 0000. 

NOTE 

Aways specify the address offset 
when using this format, even when 
the offset is zero. 
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HIGH 
ORDER 




END-OF-FILE 
RECORD 



• •• 

• •• 

• •• 



■♦— End-of-File record consists only of a byte count of B. 




ONE DATA 
RECORO 



START-OF-FILE 
RECORD 



• •• 



• •••• 



• • •• 

• •• • 

• •• • 

• •• • 

• •• • 

• •• • 

• •• • 

• •• • 

• •• • 

• •• • 

• •• • 

• •• • 
t ••, • 

• •• • 

• •• • 

• •• • 

• •• • 



• • •• 



Ctwcksum 



— Data bytes 




• Address where foUpwing data byte is to be stored. 

■ Byte Count. Number of 8-bit data bytes. 

• Word Count. Number of 16-bit words in record except checksum and itself. 

■ Checksum. Modulo 256 sum of all bytes in the record except the first byte. 

— Transfer address for microprocessor program counter. 

Data Word Width: the number of bits in the smallest data word. 

Data Bus Width, usually 8 or 16. 
■^— Word Count. Number of 16-bit words in the record. Always 04 in Start-of-File record. 



NOTE 

Ttws forrifiat is binary. Therefore, no ASCII control 
characters or carriage returns and line feeds are 
allowed. 



Figure A-IS. Speciftcattons for Hewlett Packard Absolute Format Data Files 



A-15 
10-99(MX)04 



INPUT 

START-OF-FILE RECORD 



DATA RECORD 



7 or 8 



Tag Character. Always followed by a file header. 



File Header - 

XXXX hexadecimal byle count of 16bit data bytes in the record 

YYYYYYYY name of file, f^flay be any ASCII character in 
hexadecimal notation. 



Optional Tag Character. Always followed by a load address Tag 
characters 9 and B may come in any order 

Load Address: 4 character hexadecimal address of first data byte 
in the record. 



Tag Character A "B" must precede every 4 data characters 



HH 2 character hexadecimal data byte. 



Optional Tag Charactet. Always followed by a load address. Tag 
characters 9 and B may come in any order. 



AAAA ^ Load address: 4-character hexadecimal address of first 
data byte in the record. 



Tag Character. A "B" must precede every 16-bit data byte. 



HH - 2 character hexadecimal data byte. 



Tag Character. Must be followed by a 4-character checksum field. 
If 8, programmer will ignore the checksum. 

Hexadecimal Checksum. Two's complement of the sum of the 8 bit 
ASCII values of the characters in the record from the first tag 
character through the checksum tag 17 or 8) 

Tag Character. Denotes end of the data record. All characters 
following F before line feed and carriage return will be ignored. 



7 or 8 



Tag Character Must be followed by a 4-character checksum field 
If 8, checksum will be ignored by programmer. 

Checksum in hexadecimal notation. Two's complement of the sum of 
the 8 bit ASCII values of the characters in the record from the first 
tag character through the checksum tag (7 or 81. 

Tag character Denotes end of data record. All characters following F 
before line feed and carriage return will be ignored. 



END-OF-FILE RECORD 




LEGEND 

0,7,8.9,8. F Tag Characters 

AAAA Address Field 

XXXX Byte Count 

YYYYYYYY - File Name 

HH Two Hexadecimal Digits 10-9, A-FI 

CCCC Checksum 



OUTPUT 

NOTES 



y 



IINumber of bytes per record is variable. 

2)Each line ends with nonprinting line feed, carriage return and nulls. 
Start-of-File Data 

Record y Records 



aXXXXYVYYYYYY9AAAABHHHHBHHHH..,7CCCCF 
BHHHHBHHHHBHHHHBHHHHBHHHH....7CCCCF 
BHHHHBHHHHBHHHHBHHHHBHHHH...,7CCCCF 
BHHHHBHHHHBHHHHBHHHHBHHHH....7CCCCF 



End-of-File Record 



2 Hex Characters = 1 byte 



Figure A-17. Specifications for Texas Instruments SDSMAC Data Files 
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APPENDIX B 

REFERENCE MATERIAL 



Table B-1. Glossary 

Table B-2. Abbreviations 

Table B-3. Cross-Reference Chart of Number Bases 

Table B-4. ASCII and IEEE Code Chart 

Table B-5. ASCII Control Characters 
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Table B-1. Glossary 



address field. Optional set of control characters in a data 
translation format, it defines the address of the next data 
byte. 

address offset. A 4-digit hex value subtracted from 
addresses on Input and then added to addresses output 
from the programmer. The result Is added to the bepin 
device address or begin RAM address as applicable. 

begin device address. The first device address from which 
or to which data is being transferred. 

begin RAM address. The first address of the programmer 
data RAM from which or to which data is to be transferred. 

blank check. A test performed by a programmer to detect 
the presence of any programmed bits. A device with no 
programmed bits is "blank." 



mode. A software routine in a machine, characterized by a 
specific automatic sequence of steps. 

nibble. One half of an 8-bit byte. 

record size. The number of bytes printed on a line of a 
teletype or other printer; or the number of bytes printed on 
a paper tape before another address field is printed. 

scratch pad memory. The internal memory used for 
performing calculations. 

select function. A 2-digit hex number used to specify data 
translation formats, serial interface operations, or certain 
RAM data manipulations. 

start code. Character In a data translation format which 
signals the beginning of a data transfer. 



block size. The hexadecimal number of bytes to be 
transferred in a data transfer. 

data translation format. Form in which the translator 
software accepts input data. Also the form for data output 
by the unit. 

default value. The value the unit uses for a parameter 
unless the operator specifies another value. 

device. Any PROM, EPROM, MOS PROM, or EEPROM. 

end code. Character in a data translation format which 
signals the completion of a data transfer. 

error code. A code which signals specific errors to the 
operator. 

Family and Pinout Codes. Two-digit codes used to 
Identify programming variables including pinout, add-ess 
limit and programming algorithms. 

FIP. Flourescent Indicator Panel. 

handshaking. The required sequence of signals for 
communication between two units. The I/O bus protocol 
for a unit defines Its handshaking requirements. This is 
especially true for asynchronous I/O systems in which each 
signal requires a response to complete an I/O operation. 

illegal-bit test. A test performed by a programmer to 
detect the presence of any programmed bits of incorrect 
polarity (illegal bits). 



sum-check. A summation of bits calculated according to 
the rules of simple addition and usually expressed as a 
4-digit hex number; any carry from the most significant bit 
or digit is discarded. A sum-check is used to verify the 
integrity of data transfers. 



HEX DATA 


BINARY DATA 


84 


10000100 


CI 


11000001 


62 


01100010 


24 


00100100 


|01CB| 

n 

Sum-check in 
hexadecimal notation 


0000 0001 1100 10111 


1 , 

Sixteen-bit binary 
sum-check 



Figure B-1. Sample Sum-check Calculation 

waveforms (programmable). The graphical representation 
of the timing and magnitude of programming pulses. If the 
programming waveforms are not kept within tolerance, 
programming yield is jeopardized. 

word limit. The highest address in a device. For example, 
the word limit of a 1Kx8 device is IK (or hex 3FF). 
Synonymous with address limit. 

word width. The number of bits in a byte or word (4 or 8). 
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Table B-2. Abbreviations 
The following is a list of abbreviations commonly used in Data I/O Instruction manuals. 



A4 - address line 4 

ADDR - address 

BC - Byte Count 

BR - bridge rectifier 

C - capacitor 

Clk - clock 

Clk. Inh. - clock inhibit 

Cntl. - control 

Cont. - control 

CR - diode 

CTS - Clear To Send 

D5 - data line 5 

DAC - Digital to Analog Converter 

DC - Direct Current 

DCD - Data Carrier Detect 

DCU - Data I/O Data Control Unit 

DI2 - data input 2 

DIR - Directory 

DOi - data output 2 

DS - display 

DSR - Data Set Ready 

DTR - Data Terminal Ready 

DVM - digital voltmeter 

Emul - emulate 

ERR - error 

ESC - escape 

F - fuse 

FC - Translation Format Code 

FFPP - Family Code (FF) and Pinout Code (PP) 

FIP - Flourescent Indicator Panel 

FPGA - Field Programmable Gate Array 

FPLA - Field Programmable Logic Array 

FPLS - Field Programmable Logic Sequencer 

FPRP - Field Programmable ROM Patch 

PAL - Programmable Array Logic 

FRME - frame 

Fwd. - Forward 

Gnd. - Ground 

HLT. - Halt 

HV - high voltage 

ID« - identification line 4 

I/O - Input/Output 



IRQ - Interrupt Request 

J - jack or connector 

JP - jumper 

K - relay 

LIM - limit 

LSB - Least Significant Bit 

LSD - Least Significant Digit 

MSB - Most Significant Bit 

MSD - Most Significant Digit 

NMI - Non-Maskable Interrupt 

NO CONT SECT - No Contiguous Sector 

Oper. - operate 

PA,B - programmer address line 15 

PAK - programming module 

PCS - Program Card Set 

PD, - programmer data line 6 

PN - Part Number 

Prog - Program 

Prog. Pulse - Program Pulse 

PROM - Programmable Read Only Memory 

- transistor 

R - resistor 

RAM - Random Access Memory 

Read Inh. - Read Inhibit 

Rec. - receive 

Rev. - reverse 

RP - resistor pack 

RST - Reset 

R/W - Read/Write 

RXD - Receive Data 

S - switch 

TOR - Turn On Reset 

TXD - Transmit Data 

U - integrated circuit device 

V»02 - the "AND"-ing of the Valid Memory Address line 
and the phase 2 line 

VFY - verify 

VMA - Valid Memory Address 

VR - Voltage Regulator 

Vref - Voltage Reference 

W/L - Word Limit 

Write Inh. - Write Inhibit 
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Table B-3. Cross-Reference Chart of Number Bases 











Standard 


Binary 


Octal 


Hexadecimal 


Decimal 


Abbreviation 


0000 













0001 


1 


1 


1 




0010 


2 


2 


2 




0011 


3 


3 


3 




0100 


4 


4 


4 




0101 


5 


5 


5 




0110 


6 


6 


6 




0111 


7 


7 


7 




1000 


10 


8 


8 




1001 


11 


9 


9 




1010 


12 


A 


10 




1011 


13 


B 


11 




1100 


14 


C 


12 




1101 


15 


D 


13 




1110 


16 


E 


14 




1111 


17 


F 


15 




0001 0000 


20 


10 


16 




0010 0000 


40 


20 


32 




0100 0000 


100 


40 


64 




1000 0000 


200 


80 


128 




0001 0000 0000 


400 


100 


256 




0010 0000 0000 


1000 


200 


512 




0100 0000 0000 


2000 


400 


1,024 


IK 


1000 0000 0000 


4000 


800 


2,048 


2K 


1100 0000 0000 


6000 


COO 


3,072 


3K 


0001 0000 0000 0000 


10000 


1000 


4,096 


4K 


0001 0100 0000 0000 


12000 


1400 


5,120 


5K 


0001 1000 0000 0000 


14000 


1800 


6,144 


6K 


0001 1100 0000 0000 


16000 


1C00 


7,168 


7K 


0010 0000 0000 0000 


20000 


2000 


8,192 


8K 


0010 0100 0000 0000 


22000 


2400 


9,216 


9K 


0010 1000 0000 0000 


24000 


2800 


10,240 


10K 


0100 0000 0000 0000 


40000 


4000 


16,384 


16K 


1000 0000 0000 0000 


100000 


8000 


32,768 


32K 


0001 0000 0000 0000 0000 


200000 


10000 


65,536 


64K 



B-4 
10-990-0004 



Table B-4. ASCII & IEEE Code Chart 



KEY 




OCTAL EQUIVALENT 



ASCII 

CONTROL 

CHARACTER 

HEXADECIMAL 
EQUIVALENT 

DECIMAL 
EQUIVALENT 



B-5 
10-990-0004 



Table B-4. (con't.) 



7 
6 
5 



9 






1 





1 


& 





1 


1 


1 








1 


8 


1 


1 
1 



1 
1 
1 










NUMBERS 


























BITS 


CONTROL 






& 








UPPER CASE 






LOWER CASE 




4 3 2 1 










SYMBOLS 

































20 


40 






60 






100 






120 






140 






160 






NUL 


DLE 




SP 













@ 






P 






1 




P 










10 16 


20 




32 


30 




48 


40 




64 


50 




80 


60 




96 


70 


112 




1 


21 


41 






61 






101 






121 






141 






161 






SOH 


DC1 




! 






1 






A 






Q 






a 




q 




1 


1 1 


11 17 


21 




33 


31 




49 


41 




65 


51 




81 


61 




97 


71 


113 




2 


22 


42 






62 






102 






122 






142 






162 






STX 


DC2 




" 






2 






B 






R 






b 




r 




10 


2 2 


12 18 


22 




34 


32 




50 


42 




66 


52 




82 


62 




98 


72 


114 




3 


23 


43 






63 






103 






123 






143 






163 






ETX 


DC3 




1 






3 






C 






S 






c 




s 




11 


3 3 


13 19 


23 




35 


33 




51 


43 




67 


53 




83 


63 




99 


73 


115 




4 


24 


44 






64 






104 






124 






144 






164 






EOT 


DC4 




$ 






4 






D 






T 






d 




t 




10 


4 4 


14 20 


24 




36 


34 




52 


44 




68 


54 




84 


64 




100 


74 


116 




5 


25 


45 






65 






105 






125 






145 






165 






ENQ 


NAK 




% 






5 






E 






U 






e 




U 




10 1 


5 5 


15 21 


25 




37 


35 




53 


45 




69 


55 




85 


65 




101 


75 


117 




6 


26 


46 






66 






106 






126 






146 






166 






ACK 


SYN 




& 






6 






F 






V 






f 




V 




110 


6 6 


16 22 


26 




38 


36 




54 


46 




70 


56 




86 


66 




102 


76 


118 




7 


27 


47 






67 






107 






127 






147 






167 






BEL 


ETB 




■ 






7 






G 






w 






9 




w 




111 


7 7 


17 23 


27 




39 


37 




55 


47 




71 


57 




87 


67 




103 


77 


119 




10 


30 


50 






70 






110 






130 






150 






170 






BS 


CAN 




( 






8 






H 






X 






h 




X 




10 


8 8 


18 24 


28 




40 


38 




56 


48 




72 


58 




88 


68 




104 


78 


120 




11 


31 


51 






71 






111 






131 






151 






171 






HT 


EM 




) 






9 






1 






Y 






i 




y 




10 1 


9 9 


19 25 


29 




41 


39 




57 


49 




73 


59 




89 


69 




105 


79 


121 




12 


32 


52 






72 






112 






132 






152 






172 






LF 


SUB 




« 






• 






J 






z 






i 




Z 




10 10 


A 10 


1A 26 


2A 




42 


3A 




58 


4A 




74 


5A 




90 


6A 




106 


7A 


122 




13 


33 


53 






73 






113 






133 






153 






173 






VT 


ESC 




+ 






■ 

1 






K 






[ 






k 








10 11 


B 11 


IB 27 


2B 




43 


3B 


59 


4B 




75 


58 




91 


68 




107 


7B 


123 




14 


34 


54 






74 






114 






134 






154 






174 






FF 


FS 




1 






V 






L 






\ 






1 








110 


C 12 


1C 28 


2C 




44 


3C 




60 


4C 




76 


5C 




92 


6C 




108 


7C ' 


124 




15 


35 


55 






75 






115 






135 






155 






175 . 






CR 


GS 




■ 






= 






M 






] 






m 








110 1 


D 13 


ID 29 


2D 




45 


3D 




61 


40 




77 


5D 




93 


6D 




109 


7D ' 


125 




16 


36 


56 






76 






116 






136 






156 






176 






SO 


RS 




• 






> 






N 






A 






n 




^.m. 




1110 


E 14 


IE 30 


2E 




46 


3E 




62 


4E 




78 


5E 




94 


6E 




110 


7E 


126 




17 


37 


57 






77 






117 






137 






157 






177 






SI 


US 




/ 






? 













— 






o 




Rubout 1 


1111 


F 15 


IF 31 


2F 




47 


3F 




63 


4F 




79 


5F 




95 


6F 




111 


7F 


127 




Addressed 
Commands 


Universal 
Commands 


Listen Addresses 


Talk Addresses 


Secondary 
or Con- 


Addresses 
mands 



B-6 
10-990-0004 



Table B-5. ASCII Control Characters 



ACK 


acknowledge 


BEL 


bell 


BS 


backspace 


CAN 


cancel 


CR 


carriage return 


DC1 


playback on, CNTL Q, X-ON 


DC2 


record on, CNTL R, PUNCH-ON, SOM 


DC3 


playback off, CNTL S, X-OFF 


DC4 


record off, CNTL T, PUNCH-OFF, EOM 


DEL 


delete, rubout 


DLE 


data link escape 


EM 


end of medium 


ENQ 


enquiry 


EOT 


end of transmission 


ESC 


escape 


ETB 


end of transmission block 


ETX 


end of text 


FF 


form feed 


FS 


file separater 


GS 


group separater 


HT 


horizontal tabulation 


LP 


line feed 


NAK 


negative acknowledge 


NUL 


null 


RS 


record separater 


SI 


shift in 


SO 


shift out 


SOH 


start of heading 


STX 


start of text 


SUB 


substitute 


SYN 


synchronous idle 


US 


unit separater 


VT 


vertical tab 



B-7 

10-990-0004 



APPENDIX C 

COMPUTER REMOTE CONTROL 



C.I INTRODUCTION 

The Computer Remote Control is designed to allow 
complete control of the 22B by a computer. United directly 
to the programmer, the computer generates and sends 
commands to the programmer, determines variables for 
setting programming parameters (where needed),, and reacts 
to information returned to it from the programmer. 

While these commands may be sent by an operator at a 
terminal, the commands and syntax described in this manual 
were designed for ease of incorporation into a computer 
program. For use with a terminal, the standard Remote 
Control described in section 3 of this manual is more 
applicable. 

C.2 INSTALLATION 

The 22B with Computer Remote Control must be 
connected to the computer according to RS232C 
specifications. The function of each serial port connector 
pin is descrilsed in section 2 of this manual. Refer to table 
2-2 to determine the necessary connector pins for serial data 
transfers. The programmer's baud rate, parity, and stop bit 
settings are also described In section 2. 

C.3 OVERVIEW 

Figure C-1 illustrates the basic components of the 22B 
under Computer Remote Control. Remote control 
commands are written into a computer's operating 
software, allowing it to control the 22B in much the same 
way as it would control any other peripheral such as a disc 
drive or printer. 

Data transferred between the computer and 
programmer is generally in ASCII notation, encoded in the 
selected data translation format (see Appendix A), although 
straight binary transfer is also possible. 

Commands are generated by the computer according to 
the computer's software or in response to keyboard entries. 
The computer sends commands to the 22B which executes 
the command (or tries to) and then sends back a response 
character. 




C.4 RESPONSE CHARACTERS 

The programmer sends a response character to the 
computer after every command. Table C-1 summarizes 
these. 

Table C-1. Response Characters 



CHARACTER 


NAME 


DESCRIPTION 


> 

F 

? 


Prompt 

Fail 
Question 


Sent on entering remote control, 
after an ESCAPE or BREAK key 
has halted a command, or after 
a command has been successfully 
executed. The programmer follows 
it with a carriage return. 

Informs the computer that the 
programmer has failed to execute 
the last command entered. The 
programmer follows it with a 
carriage return. 

Informs the computer that the 
programmer does not understand 
a command or the command was 
invalid. The programmer follows 
it with a carriage return. 



PROM 



Whenever an error occurs, the 22B will send an F to 
the computer. The computer or the operator can respond 
by interrogating the programmer with the X or F command. 
The X command causes the programmer to send the 
computer a complete list of the error codes (described in 
section 3 of this manual) that have occurred. The F 
command codes all errors into a 32-bit error status word, as 
shown in figure C-2. 

When a command is invalid or not understood by the 
programmer, it will send a ?. When this occurs, examine the 
last command entered to check its validity. 

C.5 ENTERING AND EXITING REMOTE 
CONTROL 

To enter Computer Remote Control use Select Function 
F1. It is detailed in table 3-2 of this manual. While in 
Computer Remote Control the programmer display will 
show REMOTE MODE. On entering remote control, the 
programmer will retain all RAM data. 

To exit Computer Remote Control via the 22B 
keyboard, press any of the four blue mode keys. To exit via 
the computer, use Z RETURN. The programmer will retain 
all RAM data and operating parameters except the address 
offset. 



Figure C-1. Computer Remote 
Control Components 
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BIT 
NUMBER 



VALUE DESCRIPTION 



31 
30 
29 
28 

27 
26 
25 
24 



23 
22 
21 
20 

19 
18 
17 
16 



15 
14 
13 
12 

11 
10 



7 
6 
5 
4 

3 
2 

1 




RECEIVE ERRORS 

ANY ERROR. If the word contains any errors, the most 
significant bit (bit 311 will be high. 



Serial-overrun error (42) 

Serial-framing error (41, 43) 

Buffer overflow, i.e., > 15 characters (48) 



PROGRAMMING ERRORS 

Any device-related error 

L2 + L3 > Device 



8 Device not blank (20) 

2 Illegal bit (21) 

2 Nonverify (23, 24, 29) 

1 Incomplete prgramming, (22, 25, 26, 30-39) 

I/O ERRORS 

8 I/O error (46, 67, 84, 91-94, 95 or any I/O error) 



Compare error (52) 

Sum-check error (82) 

Record-count error, MOS technology (93) 

Address-check error, Signetics and Tex Hex (92) 

Record-type error, Intel Intellec 8/MDS (94) 

Address error, i.e., > word limit (27) 

Data no hexadecimal (84, 86, 91 i 

RAM ERRORS 

RAM-hardware error (64, 66 or any RAM error) 

L2 + L3 > RAM (in RAM-RAM block move) 
Invalid center point for split or shuffle 

Illegal split or shuffle 

RAM write error, or program-memory failure (63) 



EXAMPLE: 

What errors are indicated in this error status word: 800800817 

8— the word contains error information 

0— no receive errors 

A— (=8 + 2):8= Device-related error 

2 = LI H- L2 > RAM 

8— device is not blank (error 20) 

0— no input errors 

0— no input errors 

8— RAM error (error 62, and possible 64 and 66) 

1 — RAM write error 



3. 



NOTES 
The numbers in parentheses are 22B error codes, 
defined in section 3. 

An error can cause as many as 3 bits to be high: 
the bit which represents the error, the most 
significant bit of the 8 bit-word in which the er- 
ror bit occurs, and bit 31. 

After being read, the error-staus word resets to 
zeros. 



Figure C-2. Error-Status Word 
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C.6 COMMAND SUMMARY 

Table C-2 is a summary of Computer Remote Control 
commands. Figure C-3 is a flowchart of the command 



protocol. Section C.7 gives further detailed descriptions of 
the command groups and individual commands. 



Table C-2. Command Summary 



COMMAND 


NAME 


DESCRIPTION 


RESPONSE 


NOTES 


CONTROL COMMANDS 








RETURN 




Execute a command. 




1,2 


ESC 




Aborte a command. 


>CRLF 


1,2 


BREAK 




Aborts a binary transfer. 


>CRLF 


1,2 


UTILITY COMMANDS 








G 


Software-configuration 


This command sends a 4-digit hex number (XXXX) 
representing the software revision level in the 
programmer. 


XXXX>CRLF 


1,2 


HHHH< 


Set Begin RAM Address 


Defines first RAM address to be used for data transfers. 
Also functions as the RAM Source Address in RAM- 
RAM Block Move. The default value is 0. 


>CRLF 


1,2 


HHHH ; 


Set Block Size 


Sets number of bytes to be transferred. The default 
value is the device size, for device-related operations; 
RAM limit less the Begin RAM Address for I/O 
operations; no default for RAM-RAM Block Move. 


>CRLF 


1,2 


HHHH : 


Set Begin Device 
Address 


Sets the first device address to be used in data transfers 
Also functions as the RAM-destination address in RAM- 
RAM Block Move. The default value is 0. 


>CRLF 


1,2 


HH ] 


Select 
Function 


This comnnand accesses various functions available 

from front panel control. 

These Select functions include: 

CC Display Family and Pinout Code (DSP FAM/PIN) 

CD Viewl.D. 

CE Normal Reject 

CF One Pulse Reject 

A4 Clear All RAM 

F4 Nibble Mode 

F5 Binary Base 

F6 Octal Base 

F7 Hex Base 

F8 Byte/ Nibble Mode 

FE Power Down Save 


>CRLF 


1,2 



S Sum-check 



F Error-Status Inquiry 



Causes programmer to calculate the sum-check of RAM 
data. 

Programmer returns a 32-bit word that codes errors 
accumulated. Error-status word resets to zeros after 
interrogation. (Error-status word is shown in figure C-2.) 



XXXX>CRLF 1,2 



XXXXXXXX>CRLF 1,2 
(See figure C-2) 
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Table C-2. Command Summary (continued) 



COMMAND 


NAME 


DESCRIPTION 


RESPONSE 


NOTES 


X 


Error-Code Inquiry 


Programmer outputs the error codes stored in scratch- 
RAM and then clears them from memory. Refer to the 
error list in section 3. 


XXXX>CRLF 


1,2 


H 


No Operation 


This is a null command and always returns a prompt 
character (>). 


>CRLF 


1,2 


Z 


Escape Remote Control 


Return control to the programmer. 


None 




DEVICE COMMANDS 








T 


Illegal-Bit Test 


Test for illegal bit in device. 


>CRLF 


1,2 


B 


Blanl( Check 


Check that no bits are programmed in device. 


>CRLF 


1,2 


[ 


Family and Pinout 
Inquiry 


Programmer sends a 4-digit number (FFPP) where FF is 
the Family Code and PP is the Pinout Code in effect. 


FFPP>CRLF 


1,2 


FFPP @ 


Select Family and 
Pinout 


A 2-digit Family Code (FF) and a 2-digit Pinout Code (PP) 
set up the particular device for device-related 
operations. 


>CRLF 


1,2 


R 


Respond 


Programmer indicates status determined by device 
selected and outputs AAA/B/C or 
AAAA/B/C, where AAA or AAAA = device word limit, 
B = byte size and C = VOL/VOH status (1 = VOL; 
= VOH). 


AAA/B/OCRLF 


1.2 


L 


Load 


Load device data into RAM. 


>CRLF 


1,2 


P 


Program 


Program RAM data into device. 


>CRLF 


1,2 



V Verify 
I/O COMMANDS 

D Select Odd Parity 

E Select Even Parity 

N Select No Parity 

J Set 1 Stop Bit 

K Set 2 Stop Bits 



Verify device against RAM. 

Sets odd parity for input and output data. 
Sets even parity for input and output data. 
Sets no parity for input and output data. 
Sets 1 stop bit for input and output data. 
Sets 2 stop bits for input and output data. 



>CRLF 


1,2 


>CRLF 


1,2 


>CRLF 


1,2 


>CRLF 


1,2 


>CRLF 


1,2 
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Table C-2. Command Summary (continued) 



COMMAND 


NAME 


DESCR!PT!ON 


RESPONSE 


NOTES 


FC A 


Select Translation 
Format 


Two Characters (FC) before A define the data 
translation format for I/O data transfer. The default 
value is MOS Technology Format, #81 . 


>CRLF 


1,2 


HH M 


Select Record Size 


Two hex characters before M define output record 
size. The default value is 16 bytes per record (8 bytes 
per record in Fairchild Fairbug). 


>CRLF 


1,2 


HH U 


Set Nulls 


Two hex characters before U set the number of nulls 
output after carriage returns and enables line feeds. The 
default value is no nulls and no line feeds. 


>CRLF 


1,2 


HHHH W 


Set Address Offset 


Up to eight hex characters before W define the offset 
added on output and subtracted on input. The default 
value is (output) or first incoming address (input). 


>CRLF 


1,2 


= 


Disable Timeout 


Disables the 25-second I/O timeout. Restored only 
at power on. 


>CRLF 


1,2 


1 


Input 


Input data from computer to RAM. 


>CRLF 


1,2,3 





Output 


Output data from RAM to computer. 


>CRLF 


1,2,3 


C 


Compare 


Compare RAM data with data input from computer. 


>CRLF 


1,2,3 


Y 


Parity-Error Inquiry 


Responds with the hex number of parity errors since last 
Y command, since power on, or since last parity 
command (D, E, or N). 


XXXX > CRLF 


1,2 


EDITING COMMANDS 








Q 


Swap Nibbles 


Exchanges high- and low-order halves of every word 
in RAM. 


>CRLF 


1,2 


\ 


RAM-RAM Block Move 


Initiates data transfer from one RAM location to 
another. The Begin RAM Address, block size, and Begin 
Device Address must be set first. 


>CRLF 


1,2 


HHHH ? 


Split RAM Data 


For 16-bit microprocessor data. Splits even- and odd- 
numbered bytes into two blocks separated by a center 
point, HHHH, which must be a power of 2 between 
and RAM midpoint. The default value is the RAM 
midpoint. 


>CRLF 


1,2 


HHHH > 


Shuffle RAM Data 


For 16-bit microprocessor data. Merges block above 
center point HHHH with block below. Center point 
must be a power of 2 between and RAM mid- 
point. The default value is the RAM midpoint. 


>CRLF 


1,2 


A 


Clear All RAM 


Clears all of the 22B's data RAM to zeros. 


>CRLF 


1,2 



NOTES 

1. LF = Line Feed, CR = carriage return 

2. Line Feeds are present only if the null command (U) has 
been sent. 



3. Response occurs at end of data transmission with proper 
termination. 
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C.7 COMMAND GROUPS 

This section gives detailed descriptions and usage of 
the command groups and individual commands used in 
Computer Remote Control. 

C.7.1 CONTROL COMMANDS 

These commands are used to execute or suspend a 
command. 

RETURN. Carriage return character which executes each 
command. It must be sent to the programmer immediately 
after the command. All commands are ignored if not 
followed by a RETURN. 

ESCAPE or BREAK. These commands cause the 
programmer to unconditionally halt (abort) any operation in 
progress, output a >, and await further instructions from 
the computer. Do not transmit an Escape or Break 
command when edit commands are being executed. 

C.7.2 UTILITY COMMANDS 

These commands set or check various operating 
parameters related to operations. 



SOFTWARE CONFIGURATION 

NUMBER G RETURN 

On command, the programmer sends the 4-digit hex 
number representing the particular configuration or revision 
level of software resident in the 22B. 



SET BEGIN RAM ADDRESS 



HHHH < RETURN 



This command, preceded by a 4-digit hex address (HHHH), 
defines the first RAM address to be used for data transfers. 
It is also the RAM source address when used in a Block 
Move. Setting the Begin RAM Address clears any 
previously entered Block Size. The default value is 0. 



SELECT FUNCTION 



HH ] RETURN 



Allows entry of some select functions. See section C.6 for a 
complete list. 



SUM-CHECK 



RETURN 



This command instructs the programmer to calculate the 
4-digit hex sum-check of RAM from 0(or begin RAM point) 
to RAM word limit, device word limit, or the limit defined 
by the ; command, whichever is smaller. Sum-check is 
defined in the Glossary in Appendix B. 



ERROR-STATUS INQUIRY 



RETURN 



On this command, the programmer returns a 32-bit 
word, displayed as 8 hex characters, that codes errors 
accumulated. The error-status word resets to all zeros after 
interrogation. See figure C-2. 



ERROR CODE INQUIRY 



X RETURN 

The programmer responds to this command with hex error 
codes previously stored. After execution, the error codes are 
cleared from memory. Section 3 of this manual lists and 
describes all the error codes. 



NO OPERATION 



H RETURN 



This is a null command and always returns a prompt (>). 



ESCAPE REMOTE CONTROL 



Z RETURN 



This command returns control to the 22B keyboard. All 
RAM data and operating parameters except the address 
offset are retained. 



SET BLOCK SIZE 



HHHH ; RETURN 



Sets the hex number of bytes (HHHH) to be transferred. 
The default value is the programming module word limit for 
device-related operations or the RAM limit less the Begin 
RAM Address for I/O operations; there is no default for 
Block Moves. 



SET BEGIN DEVICE ADDRESS 



HHHH : RETURN 



This command, preceded by a 4-digit hex address (HHHH) 
defines the first device address to be used for data 
transfers. It is also used as the RAM destination address 
when used in a Block Move. The default value is 0. 



C.7.3 DEVICE COMMANDS 

This group of commands executes the operations used 
in device programming. Figure C-3 illustrates their respective 
protocols. 

NOTE 

Illegal-Bit Test, Blank Check, Load. Program, 
and Verify are performed from tfie Begin 
RAM Address to the device word limit, RAM 
word limit or Block Size, whichever is 
smaller. 
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ILLEGAL-BIT TEST 



T RETURN VERIFY 



Instructs the programmer to perform an illegal-bit test and 
stores the error code and returns an F If an illegal-bit occurs 
(programmed device bit whose corresponding RAM bit is 
unprogrammed). 



V RETURN 



This command instructs the programmer to compare RAM 
data with the data of the device within the parameters 
defined by the Begin RAM Address, Block Size, and Begin 
Device Address. 



BLANK CHECK 



B RETURN 



Instructs the programmer to do a blank check (search the 
device for programmed bits) and store the error code and 
return an F if the device is nonblank. 



C.7.4 I/O COMMANDS 

This group of commands sets up the 22B to transmit or 
receive data through the serial port. This includes inputting 
or outputting data, selecting a data translation format, 
setting parity, address controls, and other considerations 
incidental to I/O data transfers. 



FAMILY AND PINOUT INQUIRY 



[ RETURN 



The 22B responds to this command with the Family arKi 
Pinout Codes of the selected device. 



SELECT FAMILY AND PINOUT FFPP @ RETURN 

Selects a 2-digit Family Code (FF) and a 2-digit Pinout Code 
(PP). 



SELECT ODD PARITY 



D RETURN 



Instructs the programmer to set odd parity for output data 
and inspect incoming data for odd parity. 



SELECT EVEN PARITY 



E RETURN 



This command instructs the programmer to set even parity 
for output data and inspect incoming data for even parity. 



RESPOND 



R RETURN 



The programmer checks the device type selected and 
outputs: 



AAAA / B / C 



%• 









s 



\ 



'%' 



SELECT NO PARITY 



N RETURN 



This command instructs the programmer to not check 
incoming data for parity, and to output data without parity. 



SET 1 STOP BIT 



J RETURN 



On receiving this command, the programmer sets one stop 
bit for serial data transfers. 



LOAD 



L RETURN 



This command instructs the programmer to load data into 
RAM from the device within the parameters defined by the 
Begin RAM Address, Block Size, and Begin Device 
Address. 



PROGRAM 



P RETURN 



This command instructs the programmer to program the 
data in RAM into the device within the parameters defined 
by the Begin RAM Address, Block Size, and Begin Device 
Address. 



SET 2 STOP BITS 



K RETURN 



On receiving this command, the programmer sets two stop 
bits for serial data transfers. 



SET TRANSLATION 
FORMAT 



FC A RETURN 



This command selects the input or output data translation 
format expressed by the format code (FC) in the command. 
Table C-3 lists the format codes. The default value is MOS 
Technology Format, #81 . All the data translation formats 
available are detailed in Appendix A of this manual. 



C-7 

10-990-0004 



Table C-3. Data Translation Formats 



FORMAT 


CODE 


Binary 


10 


DEC Binary 


11 


ASCII-BNPF 


01 (05) * 


ASCII-BHLF 


02 (06) • 


ASCII-B10F 


03 (07) ' 


5-level BNPF 


08 (09) * 


Spectrum 


12 (13) * 


ASCII-Octal (Space) 


30 (35) + 


ASCII-Octal (Percent) 


31 (36) + 


ASCII-Octal (Apostrophe) 


32 


ASCII-Octal SMS 


37 


ASCII-Hex (Space) 


50 (55) + 


ASCII-Hex (Percent) 


51 (56) + 


ASCII-Hex (Apostrophe) 


52 


ASCII-Hex SMS 


57 


ASCII-Hex (Comma) 


53 (58) + 


RCA Cosmac 


70 


Fairchild Fairbug 


80 


MOS Technology 


81 


Motorola Exorciser 


82 


Intel Intellec 8/MDS 


83 


Signetics Absolute Object 


85 


Tektronix Hexadecimal 


86 


Motorola Exormax 


87 


Intel MCS-86 Hexadecimal Object 


88 


Hewlett-Packard Absolute 


89 


Texas Instruments SDSMAC 


90 


* For transmission of data without start codes, these 


alternate data translation format codes 


are used. 


+ For transmission of data without the SOH (CTRL A) 


start code, these alternate data translation format 


codes are used. 





SELECT RECORD SIZE 



HH 



M 



RETURN 



The 2 hex characters (HH) before M define the number of 
data bytes per record in serial-output operations. The 
default value is 16 bytes per record for data translation 
formats with a variable record size (all formats except 
ASCII-Binary, Spectrum and Fairchild Fairbug). 



CLEAR ALL RAM 



V RETURN 



SET NULLS 



HH U RETURN 



The 2 hex characters (HH) before U set the number of nulls 
to be output following the carriage return in serial-output 
operations, and enable line feeds. The default value is no 
nulls or line feeds. Entering FF before U will also invoke the 
default value. 



DISABLE TIMEOUT 


= 


RETURN 


rhis command disables the 25-second I/O timeout. 


INPUT DATA 


1 


RETURN 



This command instructs the programmer to accept 
formatted data from the computer. 



OUTPUT DATA 



RETURN 



This command instructs the programmer to translate RAM 
data into the selected data translation format and output 
this data to the computer. The programmer will stop 
outputting on receipt of the X-OFF character, DC-3 (Control 
S), and will resume on receipt of the X-ON character, DC-1 
(Control Q). 



COMPARE DATA 



RETURN 



This command instructs the programmer to compare data in 
RAM with data input from the computer. 



PARITY-ERROR INQUIRY 



Y RETURN 



This command instructs the programmer to output the hex 
number of parity errors (up to FFF) encountered since 
power-on, since the last Y command, or since the last parity 
command (D, E, or N). 

C.7.5 EDITING COMMANDS 

This group of commands is used for manipulating data 
in the 22B data RAM. 



SWAP NIBBLES 



Q RETURN 



Instructs the programmer to exchange high- and low-order 
halves of every word in RAM. This is useful when 
programming 4-bit devices with only one-half of RAM at a 
time. 



Clears all of the 22B data RAM to zeros. 
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RAM-RAM BLOCK MOVE 



\ RETURN 



SHUFFLE RAM DATA 



HHHH > RETURN 



This command moves a specified number of bytes (as 
specified by the Block Size) from one RAM location (as 
specified by the Begin RAM Address) to another (specified 
with the Begin Device Address Command). 



SPLIT RAM DATA 



HHHH ? RETURN 



For 16-bit microprocessor data; complement of Shuffle 
RAM Data (below). After a block of data is input or loaded 
to RAM (each sequential pair of 8-bit bytes representing a 
16-bit word), the command "splits" the block into two 
adjacent blocks, separated by the specified center point 
(HHHH). The split stores the even-numbered 8-bit bytes of 
each byte pair In sequence from address to the center 
point; odd-numbered bytes are stored in sequence at 
addresses beginning at the center point. The reorganized 
data occupies the same original block in RAM. 

Each block of data can then be programmed into an 
8-bit device, and the 2 devices can be addressed In parallel 
(while in use) to deliver 16-bit words to the processor. 

Typically, the center point will equal the number of 
words in the 8-bit device to be programmed. In any event, it 
must meet two requirements: 

1 . It must be a power of 2. 

2. It must be less than or equal to half the size of the 
resident RAM. 

The center-point default value is the RAM midpoint. 



For 16-bit microprocessor data. Complement of Split RAM 
Data, this command merges into one block the two adjacent 
blocks of data which meet at the specified center point 
address (HHHH). Two 8-bit devices are first loaded adjacent 
to each other in RAM, beginning at address 0, to create the 
two blocks, which are then merged for serial transfer. The 
center point must be a power of 2 between and RAM 
midpoint. The center-point default value is the RAM 
midpoint. 



ADDRESS OFFSET 



HHHH W RETURN 



This command specifies the value to be subtracted from 
addresses on Input and added to them on output. Up to 
eight characters (in some formats) can be input before this 
command. 
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Figure C-3. Computer Remote Control (continued) 
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Figure C-3. Computer Remote Control (continued) 



NOTES 
1. The configuration number command allows rhe program 4. The letters hhhh, hh. FFPP, and FC are used to 



to query the programmer as to which version of remote 
control it is using 

2. The following commands car) be ifivoked at any time in 
the sequence: 

S Sum-check 

X Error Code Inquiry 

H No Operation 

Each must be followed by a carnaqe return. 

3. The default value is zero nulls. By entering a number 
of nulls, a line feed will accompany the carriage return 



denote variables that must be entered at this time. 

5 Device parameters are output in the following format: 
XXXX ' Y ■ Z 



^O^ 






h 



<^0 

6 A 500 ms delay is advised in some cases 

7 To clear Begin RAM send <c without a prefix. 
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